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TO  THE  GOVERNOR  OF  INDIANA  : 

I  herewith  present  the  ANNUAL  REPORT  OF  THE  AGRICULTURAL 
Experiment  Station  of  Indiana,  due  on  or  before  the  ist  of 
February,  1889,  the  same  being  required  by  Section  3  of  an  Act 
entitled  "An  Act  to  establish  Agricultural  Experiment  Stations 
in  connection  with  the  colleges  established  in  the  several  States 
under  the  provisions  of  an  Act  approved  July  second,  eighteen 
hundred  and  sixty-two,  and  of  the  Acts  supplementary  thereto." 

Respectfully  submitted, 

Charles  B.  Stuart, 

Presideni  Board  of  TrusUet, 


Purdue  University^  LaFayette^  Ind, ,  January  /j-,  i88g. 


REPORT  OF  THE  DIRECTOR. 


To  the  Board  of  Control : 

By  an  Act  of  Congress,  entitled,  **AN  ACT  to  establish  agricultural  stations  in 
connection  with  the  colleges  established  in  the  several  States,  under  the  provisions  uf 
an  Act  approved  July  2,  1862,  and  of  the  Acts  supplementary  thereto,*'  approved 
March  2,  1887, 

The  Trustees  of  Purdue  University  were  authorized  and  required, 
the  State  consenting,  to  establish  an  Agricultural  Experiment 
Station  at  Purdue  University.  This  Act  made  it  the  duty  of  the 
Board  of  Control  of  such  Experiment  Station  to  make  an  annual 
report  to  the  Governor  of  the  State  in  which  said  Station  is  located, 
on  or  before  February  i . 

In  accordance  with  the  requirements  of  said  Act,  I  herewith  pre- 
sent the  First  Annual  Report  of  the  Purdue  Experiment  Station. 

EXPERIMENTAL  WORK  PRIOR  TO  JULY  I,    1887. 

Purdue  University  was  established  in  1872.  During  the  past 
eight  years  a  considerable  amount  of  experimental  work  has  been 
done  by  the  regular  college  professors.  The  principal  lines  of  work 
in  which  they  have  been  engaged  are  as  follows : 

Agricultural  Chemistry. 
Economic  Entomology. 
Experimental  Horticulture. 
Experimental  Agriculture. 

Although  the  means  at  our  command  have  not  been  sufficient  to 
do  all  that  seemed  desirable,  or  to  widely  distribute  the  results  of 
our  investigations,  yet  we  believe  that  a  great  amount  of  good  has 
been  done.  Detailed  accounts  of  what  was  accomplished  prior  to 
July  I,  1887,  will  be  found  in  our  publications  as  follows,  viz. : 

Skcond  Annual  Report. 

1.  Analysis  of  Wood.— fFt'Ary. 

2.  Milk  Analysis. —  Wiley. 

3.  Soil  Analysis,  Purdue  Farm. —  Wiley, 

4.  Water  Analysis,  Engine  House  Well.— ff/Zo'. 
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Sixth  Annual  Report. 

5.  Composition  of  the  Sap  of  the  Sugar  Maple.     Reprinted  from  Proceedings 

of  American  Association  for  Advancement  of  Science  and  from  American 
Chemical  Journal. —  lVil>y, 

6.  Optical  Properties  of  Glucose. —  IViiey, 

7.  Influence  of  Heating  with  Dilute  Acids  and  Shaking  with  Bone  Black  on 

the  Rotatory  Power  of  Glucose. —  iVilty, 

8.  Plan  of  Field  Experiments  in  Agriculture. — Ingersoll, 
Record  of  Meteorological  Observations. — Ingerioll, 

Skvknth  Annual  Report. 

9.  Cross-Fertilization  of  Com. — Ingersoll. 

Record  of  Meteorological  Observations. — Ingersoll. 

Eighth  Annual  Report. 

10.    Estimation  of  Dextrose,  Maltrose  and  Dextrine  in  Amylose. —  Wiley, 

IX.    Relation  of  Reducing  Power,  as  Measured  by  Fehling's  Solution  to  the 
Rotatory  Power  of  Commercial  Amylose. —  Wiley. 

12.  Analysis  of  Mixed  Sugars. —  Wiley  and  Crampton. 

13.  Analysis  of  Fertilizers. —  Wiley  and  Spencer., 

14.  Phosphoric  Acid  in  Commercial  Fertilizers. — Spencer. 

15.  Analysis  of  Sorghum  Juices. —  Wiley. 

16.  Clay  Analyses. —  Wiley. 

17.  Soil  Analyses. —  Wiley  and  Peters. 

18.  Record  of  Meteorological  Observations. — Ingersoll. 

19.  Field  Tests  of  Varieties  of  Sorghum. — Ingersoll. 
Sixth,  Seventh  and  Eighth  Annual  Reports. 

20.  Field  Tests  of  Varieties  of  Wheat,  Potatoes,  Grapes,  Small   Fruits  and 

Fertili  zers . — Ingersoll. 

Ninth  Annual  Report. 

21 .  Report  of  State  Chemist — Commercial  Fertilizer  Analyses. —  Wiley.     Re- 

ported by  Peters. 

22.  Field  Tests  of  Varieties  of  Wheat,  Grapes,  Small  Fruits  and  Fertilizers. — 

Latta. 

23.  Feeding  Test  of  Cane  Seed  Meal. — Latta. 
Tenth  Annual  Report. 

Report  of  -^Stvte  Chcmist-^Commercial  FertUaz«r  Analyses. —  Warder. 

Record  of  Meteorological  Observation. — Ragnn. 

Monthly  Bulletins — Meteorological  Observations  published  since  October,  1883.— 
Huston. 

Annual  Reports  1876-1883— Experiments  on  Farm  and  in  the  Chemical  Labora- 
tory.— Ingersoltj  Latta  and  Wiley. 

Bulletin  No.  i,  December,  1884 — Report  on  the  Hessian  Fly. —  Webster. 

Bulletin  No.  2,  December,  1884— Report  on  Experiments  with  various  Commercial 
Fertilizers  on  Corn  and  Potatoes. — Latta, 

Bulletin  No.  3,  April,  1885— Report  on  Insects  affecting  Growing  Wheat.—  Webster. 

Bulletin  No.  4,  September,  1885— Report  on  Experiments  with  Wheat. — Latta, 

Bulletin  No.  5,  November,  1885 — Report   on   Experiments  with  Small   Fruits. — 
Troop. 

Bulletin  No.  6,  March,  1886 — Report  on  Experiments  with  Oats  and  Corn. — Latta. 

Bulletin  No.  7,  May,  1886— Report  on  Experiments  with  Oats  and  Corn. — Latia. 

Notes  on  Commercial  Fertilizers  and  Agricultural  Chemistry. —  Warder, 

Bulletin  No.  8,  August,  1886 — Report  on  Experiments  with  Wheat. — Latta, 

Bulletin  No.  9  ,October,  1886 — The  American  Meromyza. —  Webster. 

Bulletin  No.  10,  December,  1886— Report  on  Horticultural  Experiment  Stations. — 
Troop 

-^^L\l^l^  ^.:ii.  May,  1887— commercial  Fertilizers.— War/I^fr, 


« 


» 


-**  »• 


It 

In  order  to  increase  the  usefulness  of  the  Experiment  Station,  an 
effort  has  been  made  to  establish  co-operative  stations  in  various 
parts  of  the  State. 

At  the  meeting  of  the  State  Horticultural  Society  held  in  LaFay- 
ette,  December,  1885,  an  agreement  was  entered  into  between 
the  Society  and  the  Board  of  Trustees  of  Purdue,  by  which  a  num- 
ber of  co-operative  Horticultural  Stations  were  to  be  established  in 
various  parts  of  the  State,  all  of  which  were  to  be  under  the  general 
management  of  the  Purdue  Station. 

In  pursuance  of  this  plan,  the  following  stations  were  organized, 
under  the  direction  of  Prof.  Troop,  viz. : 

Bartholomew  County,  Columbus — Manager,  A.  Glenn. 
Cass  County,  Logftinsport — Manager,  L.  B.  Custer. 
Clay  County,  Ashboro — Managers,  J.  T.  Moss  &  Sons. 
Floyd  County,  New  Albany —Manager,  Jonathan  Beard. 
Gibson  County,  Princeton — Manager,  £.  H.  Hallett. 
LaGrange  County,  Haw  Patch — Manager,  J.  N.  Latta. 
Marion  County,  Indianapolis — Manager,  A.  G.  Chandlee. 
Randolph  County,  Winchester — Manager,  D.  E.  Hoffman. 
Union  County,  Lotus — Manager,  Edwin  Gardner. 
LaPorte  County,  LaPorte — Manager,  W.  Wier. 

The  prime  object  for  which  these  co-operative  stations  were 
established  was  for  the  purpose  of  making  a  thorough  and  careful 
test  of  new  fruits,  plants  and  vegetables,  as  far  as  possible,  before 
they  are  put  upon  the  market,  in  order  to  ascertain,  if  possible, 
which  are  really  worthy  of  cultivation  in  the  different  portions  of 
the  State. 

Our  Tenth  Bulletin,  published  in  December,  1886,  gives  a 
detailed  account  of  the  operation  of  these  stations  for  the  year  then 
ending. 

During  the  past  three  years,  also,  several  co-operative  stations 
were  established  for  the  purpose  of  agricultural  experimentation, 
under  the  direction  of  Prof.  Latta.     They  were  as  follows,  viz. : 

Bartholomew  County— Farm  of  W.  E.  Moffatt. 
Boone  County — Farm  of  James  Riley. 
Henry  County — Farm  of  J.  B.  Hearkless. 
Noble  County — Farm  of  J.  N.  Latta. 
Ripley  County — Farm  of  S.  M.  Saltmarsh. 
Tippecanoe  County — Farm  of  Robert  McKee. 
Wayne  County— Farm  of  Walter  S.  Ratliff. 

Detajled  reports  of  the  results  of  this  experimentation  will  be 
found  in  Bulletins  Nos.  8  and  12. 
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In  addition  to  these,  fivfe  stations  have  been  established  by  Prof. 
Webster,  for  the  purpose  of  affording  means  for  a  special  study  of 
the  ravages  of  the  Hessian  Fly.     They  were  as  follows,  viz. : 

LaGrange  County — Farm  of  J.N.  Latta. 
LaPortc  County — Farm  of  W.  A.  Banks. 
Parke  County — Farm  of  Miles  Martin. 
Wayne  County— Farm  of  Walter  S.  Ratliff . 
White  County — Farm  of  Samuel  Hargrove. 

Valuable  information  has  already  been  received  ;  enough  to  war- 
rant us  in  saying  that  when  the  investigation  is  completed,  we 
shall  be  able  to  afford  information  to  the  farmers  of  the  State  of 
the  highest  economic  value. 

EXPERIMENTAL  WORK  FROM  JULY  I.   1887,  TO  DEC.  3  I,  1887. 

The  bill  establishing  the  Purdue  Experiment  Station  required 
the  Trustees  to  organize  it  July  i,  1887,  but  through  a  technical 
defect  in  the  Act  of  Congress,  the  appropriation  necessary  there- 
for was  not  made  immediately  available.  The  Trustees,  however, 
decided  to  go  on  with  the  experimental  work  from  and  after  July 
1,  1887,  and  also  to  make  active  preparations  for  the  more  thor- 
ough organization  of  the  Station  when  the  money  from  the  Con- 
gressional grant  should  become  available. 

The  organization  of  the  Station  from  July  i,  to  December  31, 
1887,  w*^s  as  follows,  viz. : 

William  C.  Latta,  M.  S.  Experimental  Agriculture. 
James  Troop,  M.  S.  Experimental  Horticulture. 
Henry  A.  Huston,  A.  M.,  A.  C,  Meteorology. 
Francis  M.  Webster,  Economic  Entomology. 

These  gentlemen  spent  a  part  of  their  time  only  in  experimental 
work,  the  remainder  being  spent  in  college  work.  The  work 
accomplished  during  this  period  was  satisfactory.  Prof.  Latta  was 
chiefly  engaged  in  preparation  for  a  wider  range  of  experimentation 
during  the  coming  agricultural  season.  He,  however,  brought  out 
his  Bulletin  No.  12,  August,  1887,  which  gave  a  detailed  account 
of  the  experiments  with  wheat,  including  tests  of  varieties,  rates 
of  seeding,  mulching,  cultivation,  commercial  fertilizers,  etc. 

Prof.  Troop  gathered  up  the  results  of  the  year's  work  in  the  ten 
co-operative  Horticultural  Stations,  and  made  a  special  report 
thereon  to  the  State  Horticultural  Society,  and  at  the  same  time 
did  considerable  work  in  improving  and  enlarging  the  Home  Horti- 
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cultural  plats.  Prof.  Huston  published  six  Meteorological  Bulletins. 
Prof.  Webster  is  connected  with  the  United  States  Bureau  of  Ento- 
mology, and  makes  his  reports  directly  to  the  Department  at 
Washington.  He,  however,  continues  his  investigations  concerning 
the  ravages  of  the  Hessian  Fly.  The  result  will  be  published  in 
future  bulletins. 

Expenses  for  the  maintenance  of  the  Station  from  the  ist  of 
July,  1887,  to  December  31,  1887,  were  provided  for  by  tempo- 
rary drafts  on  the  University  funds.  This  amount  was  subsequently 
returned  to  the  University  treasury  by  a  transfer  warrant  against 
the  Station  treasury. 

REPORT  FOR  THE  YEAR  ENDING  DECEMBER  3I,    1888. 

It  becoming  apparent,  about  the  1st  of  December,  1887,  that 
the  money  due  for  the  fiscal  year  ending  June  30,  1888,  would 
be  made  available  at  an  early  date,  the  Trustees  decided  to 
thoroughly  reorganize  the  Station  force,  and  to  make  the  needed 
preparation  for  the  most  active  work. 

Section  2  of  the  law  reads  as  follows,  viz. : 

'*That  it  shall  be  the  object  and  duty  of  said  Experiment  Stations  (i)  to  conduct 
original  researches  or  verify  experiments  on  the  physiology  of  plants,  and  (2)  animals ; 
the  diseases  to  which  they  are  severally  subject,  with  the  remedies  for  the  same;  (3) 
the  chemical  composition  of  useful  plants  in  their  different  stages  of  growth ;  (4)  the 
comparative  advantages  of  rotative  cropping  as  pursued  under  a  varying  series  of  crops ; 
the  capacity  of  new  plants  and  (5)  trees  for  acclimation ;  (3)  the  analysis  of  soils  and 
water;  the  chemical  composition  of  manures,  natural  or  artificial;  with  (4)  experi- 
ments designed  to  test  their  comparative  effects  on  crops  of  different  kinds ;  (4)  the 
adaptation  and  value  of  grasses  and  forage  plants ;  the  composition  and  digestibility 
of  the  different  kinds  of  food  for  domestic  animals;  the  scientific  economic  questions 
involved  in  the  production  butter  and  cheese ;  (4,  5  and  6)  such  other  researches  or 
experiments  bearing  directly  upon  the  agricultural  industry  of  the  United  States  as 
may  in  each  case  be  deemed  advisable,  having  due  regard  to  the  varying  conditions 
and  needs  of  the  respective  States  or  Terntories.** 

It  will  be  observed  that  paragraph  one  suggests  a  botanist;  two, 
a  veterinarian ;  three,  a  chemist;  four,  an  agriculturist,  and  five, 
a  horticulturist. 

The  great  destruction  of  our  crops  occasioned  by  the  ravages  of 
injurious  insects  made  it  important,  also,  that  an  entomologist  be 
connected  with  the  Station. 

In  accordaiice  with  this  view,  the  following  Station  Staff  was 
organized  January  i,  1888: 


14 

JaS.  H.  Smart,  LL.  D.,  Director  pro  tern. 
Wm.  C.  Latta,  M.  S.,  Agriculturist, 
Henry  A.  Huston,  A.  M.,  A.  C,  Chemist, 
Joseph  C.  Arthur,  D.  Sc,  Botanist, 
Jas.  Troop,  M.  S.  Horticulturist. 

Francis  M.  Webster,  U.  S.  Department  Entomology,  Entomologist, 
Thkries  D.  Hinbbauch,  M.  S.,  V.  S.,  Veterinarian, 
Pierre  Van  Landeghem,  Florist. 

Carl  A.  Wulff,  M.  S.,  was  appointed  Assistant  Director  on  September  ist, 
1888. 

EQUIPMENT. 

The  University  turned  over  to  the  Station  its  Agricultural  Hall, 
a  building  which  now  forms  the  east  wing  of  the  present  Station 
building,  and  a  farm  of  about  160  acres,  with  its  farm-house,  stor- 
age and  stock-barn,  six  head  of  horses,  ten  head  of  cattle,  and  a 
great  variety  of  farm  machines  and  implements,  the  property  be- 
ing worth  forty  thousand  ($40,000)  dollars.  The  Agricultural 
Hall  was  converted  into  a  Chemical  Laboratory,  an  Entomological 
Laboratory,  an  office  for  the  Horticulturist,  and  a  room  for  experi- 
mental work  in  dairy  products.  An  addition  to  the  hall  was  com- 
pleted early  in  June,  which  provided  accommodations  for  the  Bot- 
anist, for  the  Station  Library,  an  office  for  the  Director,  and  a 
Museum,  and  several  rooms  for  other  purposes. 

The  building  is  supplied  with  water  and  is  heated  by  steam. 
These  additional  permanent  improvements  cost  about  six  thousand 
($6,000)  dollars,  three  thousand  ($3,000)  dollars  of  which  was 
drawn  from  the  first  year's  congressional  grant  as  provided  for  by 
Section  S  under  the  Act  making  an  appropriation. 

The  Chemical  Laboratory  includes  ^\t^  rooms  on  the  sec- 
ond floor  of  the  east  wing  of  the  Station  building.  The  rooms 
have  been  especially  designed  to  afford  facilities  for  rapid  work  in 
the  analysis  of  agricultural  material  and  products,  such  as  fertil- 
izers and  fertilizing  material,  soils,  drainage  waters,  cattle  foods, 
dairy  products,  sugar-producing  plants,  etc.  Two  rooms  are  avail- 
able for  special  work  that  needs  to  be  removed  from  the  general 
working  laboratory.    • 

The  rooms  are  provided  with  gas,  water,  air  pumps  and  blast 
lamps  worked  by  water  pressure,  and  the  entire  equipment  is  new 
and  of  the  most  approved  kind. 


The  office  of  the  weather  service  is  on  the  same  floor,  and  is 
frequently  utilized  in  the  comparison  of  instruments  and  tor  final 
measurements  in  gas  analysis. 
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1.  Wming  deiks. 

2.  BataDces. 

3.  Book  cases. 

4.  Sample  thelves. 

5.  Cbemical  tables. 
Hood. 


— Srtend  Floer,  East  Wing. 


.  Table  tor  {{lass-bLowing. 
.    Tifuration  Ubies. 
.   Assaj  Plate. 


7.    Extra 


n  (able. 


The  Library  of  the  Chemical  division  includes  full  sets  of. 
Liebig's  Annalen,  Fresenius,  Zetlschrift  /iir  Analytische  Ckemie, 
Journal  of  Ihe  Chemical  Society,  Watt's  Dictionary,  and  other 
standard  and  special  works. 

The  Botanical  Laboratory  occupies  a  floor  space  of  twenty 
by  forty-eight  feet  on  the  ground  floor,  divided  into  five  rooms 
very  compactly  arranged  for  convenient  use.  The  general  labor- 
atory is  twenty  feet  square,  from  which  the  other  rooms  open  to 
the  right  and  left. 

No  laboratory  for  botanical  work  is  satisiacCory  without  ample, 
but  not  too  bright  light :  conditions  perfectly  met  in  the  main  room 
by  a  large  triple  window  looking  toward  the  south.  The  intensity 
o(  the  light  is  readily  modified  by  white  Holland  shades,  to  inter- 
cept the  direct  sunshine,  and  by  heavy  drop  curtains  to  regulate 
the  general  light  of  the  room.  Under  this  large  window  is  a  shelf, 
supported  from  the  wall  to  escape   jarring,   providing   room  for 
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three  or  four  microscope  workers  at  a  time.  On  the  west  side  of 
the  room  are  desks,  much  after  the  pattern  of  desks  in  chemical 
laboratories.  These  are  provided  with  gas,  water  and  aspirators, 
and  stocked  with  suitable  apparatus  in  glass  and  metal.  They  are 
chiefly  used  for  physiological  experiments  on  the  growth  and 
development  of  plants.  A  large  table  in  the  center  of  the  room 
and  other  smaller  tables  are  designed  for  special  uses.  A  wall 
case  contains  several  dozen  kinds  of  reagents  for  micro-chemical 
tests.  Over  a  sink  at  one  side  of  the  room  is  a  device  for  aerating 
the  water  in  several  glass  jars,  in  which  water-plants  are  grown  for 
experimental  purposes,  and  also  an  apparatus  for  giving  a  stream 
of  hot  water  whenever  desired. 

Opening  from  the  general  laboratory  is  the  bacteria  room,  in 
which  special  work  in  bacteriology  is  carried  on,  particularly  upon 
the  germ  diseases  of  plants.  A  good-sized  hood  carries  off  all 
noxious  vapors,  steam,  etc. ;  a  refrigerator  provides  the  means  for 
keeping  putrescible  substances  for  experimental  uses,  and  a  work- 
ing desk  has  water,  gas  and  other  conveniences.  The  special  ap- 
paratus of  this  room  consists  of  dry  and  moist  sterilizers,  and  two 
fine  pieces  of  apparatus  for  growing  germs  at  a  constant  tempera- 
ture, all  of  which  are  from  the  latest  designs  of  Dr.  Koch,  the  re- 
nowned German  bacteriologist,  and  were  imported  from  Berlin. 
Flasks,  cultivation  tubes,  moist  chambers,  and  other  apparatus, 
brought  into  use  by  Pasteur,  Recklinghausen,  Brefeld.  Sternberg, 
and  other  noted  investigators,  have  been  provided. 

Opening  from  both  the  general  laboratory  and  the  bacteria  room, 
is  a  small  store-room,  and  beyond  this  a  dark  room  for  photo- 
graphic and  other  purposes.  The  dark  room  has  an  outfit  of  the 
usual  appliances  for  developing  and  finishing  photographic  nega- 
tives and  prints. 

The  department  is  also  fitted  with  cameras  for  both  instantaneous 
and  time  exposures,  and  for  plates  ranging  from  the  smallest  up  to 
eight  by  ten  inches.  Photographs  may  be  taken  from  the  micro- 
scope, or  from  large  objects.  For  the  examination  of  minute 
objects,  such  as  germs  and  various  kinds  of  fungi,  an  excellent 
microscope  has  been  obtained,  fitted  with  the  best  lenses  made  by 
Zeiss,  Spencer,  and  Bausch  &  Lomb.  This  instrument  can  also  be 
adjusted  for  making  photo-micrographs. 

On  the  west  side  of  the  general  laboratory  is  the  office  and 
library.     Here  is  the  botanical  part  of  the  Station's  library,  ar.d 
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also  the  herbarium.  A  case  is  provided  for  fine  instruments,  used 
in  the  general  laboratory,  but  kept  here  for  greater  safety.  A  desk 
at  one  of  the  windows  is  arranged  for  special  microscopic  work. 
A  card  catalogue  table  and  writing  desk  complete  the  larger  pieces 
of  furniture. 


Plans  of  Botanical  Rooms, 


If 

I,  I.     Desks  with  shelves  above  and 

8.     Refrigerator. 

drawers  below. 

9,  9,  9.    Shelving. 

2, 

2.     Microscope  tables. 

10.     Book  case. 

3- 

Hood.    4,  4.     Sinks. 

II.     Catalogue  table. 

5- 

Working;  table. 

13.     Herbarium  case. 

6. 

Reagent  case. 

13.     Case  for  fine  instruments. 

7. 

Photographic  apparatus. 

14.     Writing  desk. 

This  comprises  the  chief  features  of  the  rooms  and  furnishings  of 
the  botanical  department  as  it  now  stands.  It  is  proposed,  in  order 
to  have  grdwing  plants  at  all  seasons  of  the  year  for  experimental 
use,  to  add  a  greenhouse  to  the  laboratory,  provided  with  some 
special  arrangements  for  adjusting  the  temperature  and  moisture 
to  the  requirements  of  different  plants  and  different  experiments. 
A  vegetation  house  of  glass  is  also  contemplated,  intended  for  more 
perfect  out-door  experiments  during  the  warm  part  of  the  year, 
especially  designed  for  studying  the  relation  of  soils  and  fertilizers 
to  the  production  of  maximum  crops. 


THE  STATE  WEATHER  SERVICE. 

The  Station  is  the  headquarters  of  the  State  Weather  Service. 
This  consists  of  between  thirty  and  forty  observing-stations  and 
about  one  hundred  and  forty  flag-stations.  The  persons  in  charge  of 
the  former  are  provided  with  instruments  furnished  to  the  service 
by  the  United  States.  The  observers  send  to  the  Central  Station 
monthly  weather  reports,  and  during  the  growing  season,  weekly 
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crop  weather  reports.  A  monthly  weather  report,  containing  a 
review  and  summary  of  the  individual  reports,  and  a  comparative 
table,  covering  a  period  of  several  years,  is  distributed.  The 
weekly  crop  weather  reports  are  also  distributed  during  the  season. 

The  service  sends  out  about  one  hundred  and  forty  telegrams 
daily,  Sundays  excepted,  to  flag-stations  in  various  parts  of  the 
State.  The  flags  for  these  stations  are  provided  by  local  enter- 
prise; they  are  displayed  each  morning  and  give  the  ordinary 
weather  indications. 

The  monthly  bulletins  have  both  a  practicable  and  permanent 
scientific  value.  It  is  the  intention  to  extend  all  parts  of  the  ser- 
vice as  rapidly  as  our  means  will  allow,  and  the  crop  weather  re- 
ports and  the  flag  service  have  a  practical  bearing  upon  many 
branches  of  business. 

The  State  Weather  Service  was  planned  and  inaugurated  by 
Hon.  John  B.  Conner,  former  State  Statistician.  He  has  main- 
tained an  active  interest  in  the  work,  and  to  him  great  credit  is  due 
for  its  present  efficiency.  The  Station  is  also  under  many  obliga- 
tions to  the  observers  who  so  kindly  furnish  reports,  and  to  the 
Signal  Service  of  the  Army  for  assistants,  instruments,  stationery, 
telegraphing,  etc, 

THE  WORK  OF  THE  SEASON,    1 888. 

It  was  the  evident  intention  of  the  framers  of  the  \^  that  the 
Experiment  Station  should  give  special  attention  to  such  phases  of 
agricultural  experimentation  as  have  a  high  economic  value,  and  to 
such,  also,  as  could  not  well  be  performed  by  farmers  themselves. 

While  some  experiments  may  be  in  their  nature  immediately 
<onclusive,  it  must  nevertheless  be  remembered  that  scientific  agri- 
cultural investigation  requires  much  time  and  repeated  verification. 
Hasty  conclusions  are  misleading,  and  are  sometimes  followed  by 
•  disastrous  results.  Too  much,  therefore,  should  not  be  expected 
of  a  Station  during  the  first  two  or  three  years  of  its  existence. 
.Much  time  has  necessarily  been  spent  in  fitting  up  the  laboratories, 
in  selecting  material,  and  in  setting  up  and  arranging  apparatus; 
nevertheless,  progress  has  been  made  in  all  the  departments.  In 
all,  eight  regular  bulletins  have  been  prepared  during  the  year. 
Five  of  these  have  been  printed  and  three  are  in  press.  They  are 
as  follows : 
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BuLLKTiN  No.  13,  January,  1888— Report  on  New  Organization. — President  Smart. 
Bulletin  No.  14,  April,  1888 — Report  on  Experiments  with  Oats  and'Com. — Latta, 
Bulletin  No.  15,  June,  1888 — Report  Concerning  the  Potato  Tuber. — Arthur, 
Bulletin  No.  16,  August,  1888 — Report  on  Experiments  with  Wheat;   Crop  Rota- 
tions.— Latta, 
Bulletin  No.  17,  November,  1888 — Report  on  Parturient  Apoplexy. — Hintbaueh, 
Bulletin  No.  18,  January,  1889 — Report  on  Experiments  with  Vegetables.— 7>m>/. 
Bulletin  No.  19,  January,  1889 — Report  on  Spotting  of  Peaches  and  Cucumbers. — 

Arthur, 
Bulletin  No.  20,  January,  1889 — Report  on  Experiments  in  Cross- Fertilization,  and 
the  Culture  of  Tropical  Ferns. —  Van  Landeghem,  ^ 

Besides  these,  twelve  Weather  Service  Bulletins  and  thirty-three 
Crop  Weather  Reports  have  been  published  and  distributed.  The 
Chemical  Department  has  been  busily  engaged  in  making  a  com- 
plete soil  analysis  of  our  agricultural  plats.  This  is  a  work  which 
will  require  several  months  for  its  completion,  and  no  report  of  the 
result  can  be  made  at  present.' 

For  the  benefit  of  those  who  are  specially  interested  in  field 
work  in  agriculture,  I  herewith  present  special  reports  by  the  Agri- 
culturist and  the  Horticulturist  of  the  Station.  The  results  of  the 
work  in  the  other  departments  will  be  found  in  the  Bulletins  indi- 
cated above. 

REPORT   OF  THE   AGRICULTURIST. 

President  J,  H.  Smart  : 

Sir:  The  report  of  the  Agricultural  Department,  herewith 
submitted,  covers  the  time  from  the  organization  of  the  Experi- 
ment Station  under  the  "Hatch  Act,"  July  i,  1887,  to  January 
1 ,  1 889.  The  department  has  been  chiefly  occupied  in  conduct- 
ing field  experiments  previously  begun.  Some  attention  has  been 
given  to  laying  out  and  preparing  for  new  lines  of  experiment,  both 
in  field  and  stall ;  and  a  considerable  portion  of  the  time  of  the 
Agriculturist  has  been  given  to  the  general  work  of  the  Station. 

FIELD*  EXPERIMENTS  OF  1 887  AND   1 888. 

During  the  seasons  of  1887  and  1888  experiments  have  been 
continued  in  testing  varieties  of  wheat,  oats  and  corn ;  rates  and 
dates  of  planting  and  seeding;  methods  of  preparing  the  ground, 
and  of  planting,  sowing  and  cultivating;  effect  of  previous  manur- 
ing on  yield  of  corn ;  effects  on  soil  and  crop  of  various  systems  of 
cropping  without  manures. 
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Within  the  time  stated  above,  the  department  has  sent  out  three 
bulletins:  No.  12,  August,  1887,  '*  Experiments  with  Wheat;" 
No.  I4,  April,  1888,  **  Experiments  with  Corn  and  Oats;"  No. 
16,  August,  1888,  **  Experiments  with  Wheat  with  Notes  on  Crop 
Rotations."  Material  is  now  about  ready  for  a  report  on  Experi- 
ments with  Corn  and  Oats  in  1888. 

NEW   EXPERIMENT   PLATS. 

Early  in  September,  1888.  about  twelve  acres  were  laid  out  in 
plats  in  field  No.  5,  which  lies  just  west  of  the  present  experiment 
field.  The  plats  are  laid  out  with  interspaces  and  surrounding 
borders  so  that  each  one  is  isolated  from  the  others.  Each  plat 
is  14^  feet  wide  by  297  feet  long,  and  contains  exactly  one-tenth 
acre.  The  interspaces  are  just  half  the  width,  and  hence,  half  the 
area  of  the  plats.  To  secure  permanence  of  location  a  piece  of 
galvanized  iron  pipe,  four  feet  long,  was  driven  almost  its  entire 
length  into  the  ground  at  each  corner  of  every  plat.  The  plats 
were  staked  off  in  sets  of  five  or  seven — with  one  exception  to  be 
mentioned — and  each  set  is  surrounded  by  a  border  7^  feet  wide 
along  the  ends,  and  14^^  feet  wide  along  the  sides  of  the  set. 
Outside  the  border  is  a  driveway  extending  entirely  around  each 
set  of  plats.  The  design  is  to  devote  to  crops,  not  only  the  plats, 
but  the  interspaces  and  surrounding  borders  as  well,  so  that  no 
plat  will  have  any  outside  exposure.  The  driveways  will  give  ac- 
cess to,  and  permit  work  upon,  any  set  of  plats  without  disturbing 
any  other  set.  Owing  to  the  small  size  of  the  sets,  it  will  be  pos- 
sible to  perform  the  operation  of  planting  or  cultivating,  or  har- 
vesting or  weighing,  etc.,  on  all  the  plats  of  a  set  in  a  single  day, 
which  will  largely  eliminate  variations  in  results  due  to  difference 
in  time  of  treating  the  plats.  The  purpose  is  to  devote  eight  sets, 
comprising  fifty-two  plats,  to  tests  of  various  systems  of  cropping 
with  and  without  manures,  in  order  to  demonstrate  and  illustrate 
the  effects  of  good  and  bad  methods  of  farming  on  soil,  and  on 
quality  and  yield  of  crops.  From  one  set  of  plats,  soil  samples  for 
analysis  were  taken  to  the  depth  of  over  four  feet  in  September, 

1888. 

Late  in  the  same  month  this  set  was  seeded  to  wheat,  which  crop 
will  be  grown  continuously  in  the  same  place  for  years.  Samples 
of  soil  for  analysis  will  be  taken  from  the  remaining  sets  in  the 
spring  of   1889,  at  which  time  the  new  system  of  cropping  will 
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begin.  One  set  of  seventeen  plats,  of  the  same  dimensions  as  those 
referred  to  above,  and  arranged  in  the  same  way,  will  be  devoted 
to  a  test  of  partial  and  complete  fertilizers  continuously  applied, 
for  the  purpose  of  determining  their  effects  on  soil  and  crop. 

FEEDING  EXPERIMENTS. 

Some  feed -preparing  machinery  and  dairy  apparatus  have 
recently  been  added  to  the  farm  equipment.  These  additions  will 
be  utilized  during  the  coming  winter  in  conducting  a  combined 
feeding  and  dairy  experiment.  It  is  the  intention  of  those  in 
charge  to  make  the  experiment  decisive,  so  far  as  a  single  test  may 
be,  on  the  questions  involved.  The  test,  however,  must  of  necessity 
be  accommodated  to  our  present  inconvenient  and  ill-adapted 
quarters. 

In  order  to  take  up  feeding  and  dairy  experiments  on  a  scale  com- 
mensurate with  their  importance,  it  is  absolutely  necessary  to  have 
a  barn,  dairy-house,  and  additional  appliances  adapted  to  such  work. 

LYSIMETERS. 

Four  lysimeters,  modeled  after  the  new  set  of  the  New  York  Agri- 
cultural Experiment  Station,  at  Geneva,  were  put  in  place  early  in 
December,  1888.  They  are  so  constructed  as  to  make  it  possible 
to  measure  and  record  the  losses  of  water  by  drainage  and  by 
evaporation ;  and  an  analysis  of  the  drainage  water  will  show  the 
losses  of  soil  fertility  from  this  cause. 

As  few  people  have  ever  seen  a  lysimeter,  a  brief  description  of 
the  Station  set  will  be  proper.  Each  lysimeter-box,  when  finished, 
resembles,  somewhat,  a  hogshead  with  one  end  open.  The  sides, 
however,  have  but  a  slight  bilge  or  swell  on  the  outside  and  are 
perfectly  straight  inside.  The  sides  and  bottom  are  constructed  of 
oak  and  lined  with  sheet-co'Jjper  carefully  soldered  at  all  the  joints 
so  as  to  be  water-tight.  Within  six  inches  of  and  parallel  to  the 
bottom  of  each  box  is  a  perforated  copper  tube,  which  extends  en- 
tirely across  the  lysimeter,  and,  passing  through  one  side,  connects 
the  box  with  an  under-ground  vault,  in  which  the  observations  are 
taken.  These  tubes  give  an  outlet  to  the  drainage-water,  and  also 
subserve  another  purpose  to  be  explained  later. 

The  above  remarks  apply  to  the  lysimeters  when  finished  and 
placed  in  the  soil  beside  the  vault.  Now  as  to  filling  with  soil. 
Two  lysimeters,  one  3^  feet  and  the  other  6%  feet  deep,  were 
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carefully  adjusted  in  place  as  above  described.  Fifst  six  inches  of 
fine  sand,  sifted  and  washed,  and  put  into  each  box,  thus  filling 
them  to  the  level  of  the  drain-tubes.  Then  fine,  sifted  surface  soil 
was  put  in  to  the  depth  of  three  and  six  feet  respectively,  which 
made  one  pair  of  lysimeters  complete,  and  left  two  inches  of  the 
boxes  projecting  above  the  contained  and  surrounding  soil,  so  that 
each  one  would  receive  exactly  its  own  share  of  the  rain-fall  and 
no  more. 

The  filling  of  the  other  pair — which  were  of  the  same  size  as  the 
first  two — was  a  far  more  difficult  process.  Before  attaching  the 
bottoms  and  drain-tubes,  as  in  the  first  pair,  the  boxes,  in  the 
form  of  hollow  cylinders,  were  sunk  around  vertical  columns  of 
soil  in  place,  thus  avoiding  any  disturbance  of  the  strata.  The 
shorter  box  was  sunk  in  this  way  within  two  inches  of  its  entire 
length.  It  was  then  inverted  and  six  inches  of  the  sub-soil 
removed,  when  the  drain-tube  and  sand  were  put  in,  and  the  bot- 
tom securely  soldered  and  fastened  in  place.  The  lysimeter  was 
then  turned  right  end  up  and  placed  in  position  beside  the  vault. 
The  longer  box  was  settled  in  the  same  way  through  about  3  ]4 
feet  of  earth,  when  loose  gravel  was  reached,  which  prevented,  by 
friction  on  the  side  of  the  box,  further  settling.  The  box  was  then 
inverted,  the  enclosed  column  of  earth  brought  to  its  proper  posi- 
tion at  the  uppef  (now  lower)  end  of  the  cylinder,  and  the  loose 
gravel  of  the  lower  sub-soil  filled  in,  when  the  drain-tube  was  in- 
serted, the  sand  put  in  and  the  bottom  secured  .as  before ;  after 
which  the  lysimeter  was  righted  and  placed  beside  the  vault. 
The  purpose  of  the  sand  in  the  bottom  of  each  lysimeter,  is  to 
afford  a  porous  stratum  in  which  free  water  may  collect  and  rise  to 
the  level  of  the  perforated  copper  tube,  which  would  prevent  any 
further  rise  by  conveying  the  surplus  into  the  vault  as  drainage- 
water.  The  soil  above  the  tube  will  therefore  be  constantly 
drained,  and  the  sand  below  constantly  saturated,  unless  the  water 
be  drawn  up  by  the  capillary  action  of  the  soil,  as  the  result  of 
evaporation  from  the  surface. 

An  ingenious  device  within  the  vault  will,  by  a  self-acting  arrange- 
ment, allow  water  to  flow  back  through  the  drain-tube  into  the 
lysimeter  to  take  the  place  of  that  lost  by  evaporation,  and  thus 
maintain  the  level  of  free  water  just  below  the  drain  outlet.  By 
means  of  graduated  tubes,  the  water  thus  flowing  back,  as  well  as 
the  drainage-water,  will  be  accurately  measured. 
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.  It  will  be  observed  that  the  lysimeters  approximately  represent 
tile-drained  land,  with  the  tile  three  feet  below  the  surface  in  one 
case,  and  six  in  another,  with  free  water  just  below  the  line  of  the 
tile.  It  seems  probable,  therefore,  that  the  losses  of  water,  by 
drainage  and  evaporation,  from  the  lysimeters  will  indicate  approxi- 
mately these  losses  in  the  open  field  of  a  similar  soil,  and  drained 
to  a  corresponding  depth. 

With  the  addition  of  a  sunshine  recorder  and  self-recording  ther- 
mometer, the  Station  will  be  enabled  to  keep  a  record  of  the 
weather,  and  of  soil  processes,  that  will,  in  time,  prove  of  great 
practical  value  to  agriculture. 

I  take  pleasure  in  acknowledging  the  courtesy  and  assistance  of 
Mr.  E.  S.  Goff,  Horticulturist  of  the  New  York  Experiment  Station, 
who  kindly  supervised  the  construction  of  the  lysimeter  boxes  and 
recording  apparatus  for  this  Station,  and  sent  carefully-drawn  plans 
and  explicit  instructions  for  constructing  the  vault,  and  for  filling 
and  placing  the  lysimeters. 

Very  respectfully  submitted, 

W.  C.  Laita,  Agriculturist, 

REPORT  ON  CO-OPERATIVE  HORTICULTURAL  STATIONS. 

President  J.  H,  Smart: 

Sir  :  I  submit  the  following  brief  report  concerning  the  ten  co- 
operative Horticultural  Stations  that  were  established  in  various 
parts  of  the  State  and  placed  under  my  supervision. 

My  work  has  been  necessarily  limited  to  a  few  lines — chiefly  to 
the  testing  of  new  and  untried  fruits  and  vegetables.  The  Stations 
have  not  been  in  existence  long  enough  to  enable  me  to  state  with 
any  great  degree  of  accuracy  the  results.  I  therefore  limit  my 
report  to  a  statement  concerning  the  organization  of  the  Stations. 

The  managers  of  the  Sub-stations  were  required  to  sign  an  agree- 
ment not  to  propagate  or  distribute  any  plant  not  in  market,  but 
to  faithfully  test  all  varieties  sent  for  trial,  and  report  results  to  the 
University  at  least  once  a  year,  and  oftener,  if  required. 

These  Stations  are  located  in  different  parts  of  the  State,  and 
are  managed  by  the  following  persons : 

A.  G.  Cbandleei  Indianapolis,  Marion  County. 
J.  T.  Moss  &  Sons,  Asbboro,  Clay  County. 
Jonatban  Beard,  New  Albany,  Floyd  County. 


Htrticnttaral  Exftrimint  Plat,    Ttn  Atra.— Explanation  oj  Diagran 

A,  Slr»wberri«».  E,  Arboretam.  a,  a,  Chetriei. 

B,  Corfinti  and  gooKbcrries.        F,  P«>chei.  3.  3>  "'"■ 

C,  Raspberrie*  md  blackbeiries.    i,  i.  Plum*.  o,  o,  o,  Apple*. 

D,  Glmpei. 
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E.  H.  Hallfett,  Princeton,  Gibson  County. 
A.  Glenn,  Columbus,  Bartholomew  County. 
A.  L.  Folger,  Manilla,  Fountain  County. 
L.  B.  Custer,  Logansport,  Cass  County. 
D.  E.  Hoffman,  Winchester,  Randolph  County. 
J.  N.  Latta,  Haw  Patch,  LaGrange  County. 
Wier  Bros.,  La  Porte,  LaPorte  County. 

A  large  portion  of  the  small  fruit  plants  distributed  to  the  Sta- 
tions were  donated  by  the  orginators,  while  the  trees  were  nearly 
all  purchased  from  Prof.  J.  L.  Budd,  of  Iowa. 

The  number  of  plants  and  trees  now  on  trial  at  the  different  Sta- 
tions are  as  follows : 

No.  I.     A.  G.  Chandlee,  Manager, 

7  Varieties  apple  (Russian.)  i  Variety  pear  (Russian.) 

I  Variety  peach.  4  Varieties  plum. 

I  Variety  blackberry.  3  Varieties  raspberry. 

14  Varieties  strawberry.  3  Varieties  currant. 

No.  2.    J.  T.  Moss  &  Sons,  Manager s, 

7  Varieties  apple  (Russian.)  I  Variety  pear  (Russian.) 

I  Variety  plum.  i  Variety  peach. 

1  Variety  apricot.  2  Varieties  raspberry. 

4  Varieties  currant.  8  Varieties  strawberry. 

No.  3.    Jonathan  Beard,  Manager, 

5  Varieties  apple  (Russian.)  i  Variety  pear  (Russian.) 

2  Varieties  cherry  (Russian.)  4  Varieties  plum. 

3  Varieties  currant.  2  Varieties  grape. 

I  Variety  blackberry.  8  Varieties  strawberry. 

No,  4.    J.  N.  Latta,  Manager, 

5  Varieties  apple  (Russian.)  3  Varieties  pear  (Russian.) 

4  Varieties  plum.  I  Variety  currant. 

3  Varieties  raspberry.  5  Varieties  strawberry. 

No.  5.    D.  E.  Hoffman,  Manager, 

4  Varieties  apple  (Russian.)  3  Varieties  pear  (2  Russian,  i  Peffer's 

3  Varieties  plum.  No.  3.) 

I  Variety  peach.  3  Varieties  currant. 

I  Variety  gooseberry.  2  Varieties  grape. 

4  Varieties  raspberry.  2  Varieties  blackberry. 
12  Varieties  strawberry. 

No.  6.     L.  B.  Custer,  Manager, 

7  Varieties  apple  (Russian.)  i  Variety  pear  (Russian.) 

4  Varieties  plum.  2  Varieties  currant. 

1  Variety  gooseberry.  i  Variety  grape. 

2  Varieties  blackberry.  5  Varieties  raspberry. 
10  Varieties  strawberry. 
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No.  7.    A.  L.  FoLGER,  Manager, 

6  Varieties  apple  (Russian,  I  Indian.)  2  Varieties  pear. 

2  Varieties  plum.  I  Variety  peach. 

3  Varieties  currant.  2  Varieties  gooseberry. 
2  Varieties  raspberry.  I  Variety  blackberry. 

13  Varieties  strawberry* 

No.  8.     E.^^H.^ Hallett,  Manager, 

5  Varieties  apple  (Russian.)  2  Varieties  grape. 

2  Varieties  pear  (Russian.)  3  Varieties  raspberry. 

3  Varieties  plum.  2  Varieties  blackberry. 
I  Variety  peacb.                                         il  Varieties  strawberry. 

1  Variety  currant. 

No.  9.    A.  Glenn,  Manager, 

8  Varieties  raspberry.  11  Varieties  strawberry. 

6  Varieties  blackberry.  12  Varieties  cherry. 

2  Varieties  gooseberry.  2  Varieties  pear. 
2  Varieties  currant. 

No.  10.     WlBR  Bros.,  Managers, 

2  Varieties  raspberry.  8  Varieties  strawberry. 

2  Varieties  blackberry.  3  Varieties  currant. 

No.  10  was  not  located  till  last  Spring,  1888. 

Very  respectfully  submitted, 

James  Troop,  Horticulturist, 


CONCLUSION. 

1  conclude  by  quoting  a  few  paragraphs  from  our  Thirteenth 
Bulletin,  as  follows: 

"Attention  is  called  to  the  fact  that  while,  in  order  to  make  our 
work  effective,  we  must,  within  a  limited  period  of  time,  concen- 
trate our  efforts  upon  a  few  lines  of  work,  we  can  and  ought,  during 
an  extended  series  of  years,  to  give  attention  to  a  great  variety  of 
subjects.  We  must  experiment  with  new  varieties  of  grain,  grasses 
and  fruits,  for  the  purpose  of  securing  a  better  quality  and  a  larger 
yield.  We  must  try  to  find  out  the  best  methods  of  seeding.  W^e 
nfiust  experiment  in  regard  to  the  adaptability  of  soils  to  the  various 
crops,  and  in  regard  to  crop  rotation,  the  use  of  fertilizers,  and  the 
gathering,  curing  and  preservation  of  farm  products.  We  must  ex- 
periment upon  the  best  methods  of  feeding  and  taking  care  of 
stock,  and  upon  the  production  of  butter  and  cheese. 

*' Among  the  most  important  subjects  with  which  the  Station 
will  have  to  deal  are  those  which  are  connected  with  the  exhaustion 
and  the  renovation  of  the  soil. 


28 

**  We  are  beginning  to  realize  the  enormous  destruction  of  values 
every  year  through  soil  deterioration.  We  are  beginning  to  find 
out  that  nature  will  not  be  cheated.  We  can  not  expect  the  soil 
to  respond  with  a  continued  harvest,  if  subjected  to  constant 
robbery.  Taking  money  out  of  the  soil  and  putting  it  into  a  bank 
may  make  rich  farmers,  but  it  will  be  likely  to  make  poor  sons. 
The  safest  bank  of  deposit  for  a  farmer  is  his  farm. 

**There  is  another  field  of  investigation  which  is  of  the  highest 
economic  value  to  the  State,  and  one  which  must  be  occupied  as 
fast  and  as  far  as  possible,  if  the  Station  is  to  accomplish  its  pur- 
pose. The  question  how  to  produce  larger  and  better  crops  is  an 
important  one,  but  the  question  how  to  prevent  the  enormous  de- 
struction of  grains,  fruits,  and  of  domestic  animals  through  disease, 
is  also  an  important  one.  Millions  of  dollars  are  lost  in  Indiana 
every  year  by  improper  methods  of  cultivation,  millions  by  fungus 
diseases,  and  millions  by  insect  ravages.  It  is  estimated  that  in  the 
United  States  the  loss  from  insect  ravages  alone  amounts  to  three 
hundred  millions  of  dollars  annually.'* 

President  Adams,  of  Cornell,  in  a  pamphlet  published  in  1886, 
entitled,  "A  Plea  for  Scientific  Agriculture,"  says: 

' '  In  New  York  the  crop  of  wheat  went  down  in  twenty  years 
from  13  bushels  per  acre  to  10.3  bushels  per  acre;  of  corn,  from 
29.3  to  23.  Going  to  the  South,  we  find  that  in  North  Carolina 
during  the  last  ten  years — for  there  were  no  figures  during  the  war — 
the  crop  of  wheat  has  declined  from  8  bushels  to  5.9  bushels  per 
acre;  corn,  from  16.4  to  11.5;  oats,  from  12.9  to  8.7.  In  Geor- 
gia the  crop  of  wheat  fell  from  7.3  to  5.1;  corn,  from  1 1 .  i  to  8.7 ; 
oats,  from  10.2  to  9.  In  Mississippi — wheat,  from  9.2  to  5  ;  corn, 
from  13.8  to  13.5;  oats,  from  14.5  to  11.5.  In  Texas,  wheat  fell 
from  12.5  to  8,5 ;  corn,  from  19  to  18.5  ;  oats,  from  27.2  to  22.8 
Coming  back  to  the  North  and  Northwest,  we  find  in  Kentucky, 
from  1864  to  1884,  the  product  of  wheat  declined  from  10.2  to 
7.7  bushels  per  acre;  corn,  from  28.5  to  24;  oats,  from  24.2  to 
16.3  In  Indiana — wheat,  from  14.3  to  10.4;  corn,  from  29  to  27. 
In  Illinois,  wheat  went  down  from  14.3  to  10,  and  corn  from  33  to 
25.  And  so  not  to  weary  you  with  these  depressing  figures,  it  is 
enough  to  say  that  although,  as  already  said,  there  is  not  an  ab- 
solute uniformity  of  diminution,  yet  the  general  diminution  is  unmis- 
takable. If  we  take  an  average  of  the  three  years,  1863,  '64  and 
'65,  on  the  one  hand,  and  for  the  three  years,  1882,  '83  and 
'84,  on  the  other,  we  shall  find  that  in  all  of  the  staple  crops 
there  has  been  a  very  marked  diminution  of  products  per  acre." 

As  he  justly  remarks,  "These  facts  are  depressing,  if  not  start- 
ling." It  may  not  be  possible  to  make  two  blades  of  grass  grow 
where  one  grew  before,  but  it  is  possible  to  stop  this  enormous 
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wastage,  and  to  largely  increase  the  annual  yield  of  agricultural 
products,  and  to  improve  their  quality.  The  history  of  experi- 
mental agriculture  in  the  Old  World  proves  this  to  be  true.  The 
experience  of  Germany  is  not  only  very  instructive,  but  very  en- 
couraging. I  am  indebted  to  President  Adams  again  for  this 
extract : 

••Much  of  Prussia,  a  hundred  years  ago,  was  little  better  than  a 
vast  plain  of  sand,  and  a  considerable  portion  of  it  was  swamp, 
given  up  to  wolves  and  bears.  Very  much  of  it  was  regarded  as 
absolutely  irreclaimable.  The  climate  is  colfl  and  damp,  and  is 
unfavorable  to  the  securing  of  the  best  results.  But  under  this 
system  of  industry,  the  bad  lands  have  been  reclaimed,  and  the 
sandy  plains  have  been  brought  into  abundant  fertility.  Not  only 
has  the  production,  per  acre,  been  increased  by  nearly  two-fold  in 
all  parts  of  the  Empire,  but  the  forests  have  been  carefully  pre- 
served, and  even  extended;  variety  has  been  added  to  the  lists  of 
products,  and  the  number  of  acres  in  tillage  has  been  multiplied. 
The  list  of  plants,  now  grown  with  profit  in  Germany,  is  far  greater 
than  it  was  half  a  century  ago,  and  some  of  them,  as  for  example, 
the  sugar  beet,  are  adding  annually  Enormous  sums  to  the  wealth 
of  the  Empire.  Thus  it  is  that  Germany  receives  an  unbounded 
and  constantly  increasing  reward  for  the  care  which  she  has 
bestowed  upon  the  culture  of  the  soil." 

How  has  this  been  brought  about?  The  sufficient  answer  to  this 
question  is,  that  the  German  Government  sustains  over  one  hundred 
and  fifty  agricultural  colleges  and  experiment  stations,  and  that 
these  are  all  richly  endowed  with  laboratories,  museums,  libraries, 
experimental  farms,  and  the  ablest  scientific  investigators  to  be 
found  in  the  Empire. 

If  the  Purdue  Station  should  be  able,  through  its  experiments, 
to  make  every  dollar's  worth  of  our  farm  products  worth  one  dollar 
and  one  cent,  or  if  we  can  add  one  per  cent,  to  the  annual  yield, 
it  will  be  worth  three  millions  of  dollars  annually  to  the  State.  It 
is  safe  to  say  that  it  is  quite  possible  to  increase  the  value  of  the 
agricultural  products  of  Indiana  twenty-five  per  cent,  without  in- 
creasing the  area  under  cultivation.  This  would  produce  a  total 
annual  increase  of  values  to  the  amount  of  $75,000,000. 

I  trust  that  nothing  more  need  be  said  to  interest  the  farmers  of 
Indiana  in  the  work  of  the  Purdue  Experiment  Station. 

Respectfully  submitted, 

James  H.  Smart,  Director  pro  tern. 
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The  Agricultural  Experiment  Station,  of  Indiana,  in  account  with 
the  United  States — Year  ending  June  jo,  iSSS, 

Dr. 

To  Appropriation  ...  J $15,00000 

Cr. 

By  Salaries  of  Staff •  3»3>2  50 

Labor 2,057  75 

Care  of  buildings 17  95 

Supplies  and  repairs I ,l  19  68 

Apparatus  and  fixtures 2,648  85 

Books  and  periodicals 1,640  67 

Printing  and  stationery 472  69 

Express  and  freight 96  16 

Postage 7  46 

Traveling  expenses 205   10 

Clerical  work 95  5^ 

Permanent  building 3,000  00 

Stock 176  25 

Sundries  unclassified ^2  35 

Balance  unexpended ^7  09 

$15,000  00 

$15,000  00 

The  above  is  a  correct  statement  of  the  receipts  and  expendi- 
tures of  the  United  States  Government  Fund  of  the  Agricultural 
Experiment  Station,  of  Indiana,  as  taken  from  the  books  of  the 
Registrar  by  me. 

M.  C.  Stevens, 

Sterttary  of  the  Board  of  Trutiees. 


Additional  Receipts  and  Expenditures. 

Dr. 

To  Receipts  of  products  sold  from  Experiment  Farm.    ...».  $945  ^ 

Cr. 

By  Expenditures  on  Experiment  Building #464   10 

Laying  water  pipes  to  building 171  20 

Fixtures 46  28 

Balance  unexpended 264  08 

$945  66     

$945  66 

The  above  is  a  correct  statement  of  the  Special  Fund  of  the 
Agricultural  Experiment  Station,  of  Indiana,  as  taken  from  the 
books  of  the  Registrar. 

M.  C.  Stevens, 

Secretary  of  the  Bjar  d  of  Trustees, 
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Bcctived  by  the  Gk>Ternor,  examined  and  referred  to  the  Auditor  of  State  for 
▼erification  of  the  financial  statements. 


Office  of  Auditob  of  State,  \ 

iKBiANAPOLia,  Febrnarj  1,  1890.    | 

The  financial  part  of  the  within  report,  so  far  as  it  relates  to  money  drawn 
from  the  State  Treasury,  has  been  examined  and  found  correct 

BKUCE  GARB, 

Auditor  o/  State. 


Betumed  by  the  Auditor  of  State,  with  the  above  certificate,  and  transmitted 
to  the  Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Com- 
missioners of  Public  Printing  and  Binding. 

W.  B.  ROBERTS, 

IMvate  Seerttary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  State  of  Indiana,  Februaiy 
1,  1890. 

CHARLES  F.  GRIFFIN, 

Seeretary  of  State. 
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William  A.  Banks LaPorte. 

Charl£s  B.  Stuart Lafayette. 

Addisok  Btbee Indianapolis. 

Wm.  H.  Kagan Greencastle. 

Edwabd  p.  Hammond Renf^selaer. 

Jaspbr  N.  Davidson Whitesville. 


OFFICERS  OF  THE  BOARD. 

Chabubb  B.  Stuart President. 

Edward  A.  Eli^worth Secretary. 

Jab.   M.  Fowler Treasurer. 


James  H.  Smart,  LL.  D.    .   .    .  President  of  the  University. 


REPORT  OF  THE  BOARD  OF  TRUSTEES. 


To  His  Exce^enayy  the  OoveiTwr : 

I  herewith  submit  to  you  the  report  of  the  President  of  Purdue  Uni- 
versily  for  the  year  ending  June  30,  1889,  and  the  financial  report  for 
said  year  and  for  the  three  months  ending  October  31,  1889. 

Very  respectfully, 

CHAS.  B.  STUART, 

President  (f  the  Board  of  TrustesB. 

Purdue  University,  LaFayettb,  Ind.,  Feb.  1,  1890. 


THE  PRESIDENT'S  REPORT. 


lb  the  Board  of  Trustees  of  Purdue  Univemty : 

The  law  of  the  State  requires  the  TrustefSS  of  Pardue  Uoiversity  to 
submit  a  biennial  report  concerning  the  operation  of  Purdue  University, 
and  that  report  is  due  during  the  fall  next  preceding  the  biennial  ses- 
sions of  the  Legislature. 

The  act  of  Congress  under  which  Purdue  University  was  established 
requires  an  annual  report.  This  report  is  made,  therefore,  in  obedience 
to  the  act  of  Congress.  It  is  brief,  although  sufficiently  extended  to  meet 
the  requirements  of  .the  law.  The  same  subjects  will  be  treated  more 
extensively  in  the  biennial  report,  which  will  be  made  next  December. 

ATTENDANCE. 

The  whole  number  of  students  in  attendance  during  the  year  ending 
June  30,  1889,  was  439,  classified  as  follows  : 


COLLEGE. 


Post-Graduates 

Seniors 

Juniors 

Sophomores. 

Freshmen 

Irregular  and  Special.    .    .    . 
School  of  Pharmacy  .... 
Winter  School  of  Agriculture 
School  of  Domestic  Economy 


PREPARATORY   CLASS. 


Regular 
Insular 


Grand  total. 


34 
29 
32 
52 
92 
31 
28 
15 
15 


76 
35 


328 


111 


439 


8 


The  following  table  will  show  the  growth  of  the  Institution  in  respect 
to  attendance  since  its  organization,  the  respective  figures  being  for  the 
year  ending  June  30,  of  the  years  named  : 


COLLEOE. 

Prepara- 
tory. 

Both. 

1876 

15 

49 

64 

1876 

17 

49 

66 

1877 

60 

79 

139 

1878 

65 

101 

166 

1879 

76 

119 

195 

1880 

86 

117 

203 

1881 

113 

141 

254 

1882 

111 

127 

238 

18x3 

106 

113 

219 

1884 

112 

101 

213 

1885 

127 

132 

259 

1886 •.    .   . 

159 

156 

315 

1887 

230 

162 

392 

1888 

269 

99 

368 

1889 

328 

111 

439 

The  following  table  gives  the  number  of  students  in  the  departments 
each  year  since  its  opening  in  1874: 


OOLLIGB  aKD  SpKCIAL         iQ-e 

Schools.                 ^^'^ 

1876 

1877'l878il879'l880;i881 

i        I        1        1 

1882  1883  1884 

i 

1885 

1886 

1 
1887  1888  1889 

i 

Post  ffrodaatof 

1 

1 
2 
6 
6 
23 
22 

60 

3  .    1 

4  2 

5  14 

1  12  ■  15 
28     34 
13  ,  10 

65  ,  76 

? 

11 

22 

36 

8 

• 

86 

2 

8 

13 

:m) 

39 
21 

•      • 

113 

3      3 

11  1  1-) 
20  !  13 
18     20 
47     37 

12  18 

111  -106 

4 

12 
14 
20 
42 
20 

•      • 
■      • 

112 

2 

12 
16 
16 
67 

7 
7 

• 

127 

3     11  '  26  !    34 

Seniors 

Juniors 

1 

1 
1 
6 
8 

1 

• 
• 

17 

16  •    8     26       29 
10     34     .^1       S2 

Sophomore* 

Freshmen          

Klective  and  fpccinl  .  .  .  • 
School  of  PharmRoy  .... 
Winter  Sch'l  of  Agriculture 

Total 

3 
9 
2 

.   . 

>      • 

15 

1 

27 
76 
14 
13 

159 

49  '  42 

91     78 

18  ;  24 

19  1  28 
.  .  ■  14 

52 

92 
46 
28 
15 

1        1        1 

• 

PRIPARATORT  DkPARTMEHT. 

1875 

23 
26 

■      • 

49 

187o 

13 
22 
U 

49 

1877 

28 
3.'J 
18 

79 

1               , 

1878,1879  1880  1881 

1        1 

1882 

48 
38 
41 

127 

1883 

1 
1881  188r> 

1886 

1887 

18881889 

1 

{Senior  preparatory 

Junior  preparatory   .... 
Irregular 

Total 

2» 
45 

27 

101 

as 

48 
36 

119 

46 
71 

• 

117 

67 
58 
26 

a5 

31 
44 

113 

59 

t 

42 

101 

96 

36 

132 

116 

40 

156 

117 

"45 

162 

74 

■      • 

25 
99 

76 

m        • 

35 
111 

Tear,  No.  of  CowUim. 

1882-3  .  .  .  : • 37 

1883-4  46 

1884-5  64 

1885-6 56 

1886-7  62 

1887-8 68 

1888-9 70 


The  counties 

represented  duriug 

the  past  year  are 

as  follows  : 

Alien, 

Grant, 

Madison, 

Rush, 

Bartholcmiew, 

Greene, 

Marion, 

St.  Joseph, 

Benton. 

Hancock, 

Marshall, 

Shelby, 

Boone, 

Hendricks, 

Miami, 

Steuben, 

Carroll. 

Henry, 

Montgomery, 

Sullivan, 

Cass, 

Howard, 

Morgan, 

Switzerland, 

Clark, 

Huntington, 

Newton, 

Tippecanoe, 

Clinton, 

Jackson, 

Noble, 

Tipton, 

Dearborn, 

Jasper, 

Ohio, 

Vermillion, 

DeKalb, 

Jay, 

Owen, 

Wabash, 

Delaware, 

Jefferson, 

■  Parke, 

Warren, 

Elkhart, 

Jennings, 

Perry, 

Warrick, 

Fayette, 

Johnson, 

Pike, 

Washington, 

Floyd. 

Knox, 

Posey, 

Wayne, 

Fountain, 

Kosciusko, 

Pulaski, 

Wells, 

Franklin, 

Lake, 

Putnam, 

White, 

Fulton, 

Laporte, 

Ripley, 

Whitley, 

Gibson, 

L«wrence. 

Total,  70 

STATES   REPRESENTED. 


The  States  represented  in  the  Institution  during  the  present  year  are  as 
follows : 


Alabama, 

Kansas, 

Massachusetts, 

New  York, 

Dakota, 
Illinois, 

Kentucky, 
Maine, 

Michigan, 
Minnesota, 

Ohio, 

West  Virginia, 

Indiana, 
Iowa. 

Maryland, 

New  Mexico, 

Wisconsin, 

Total,  17. 

FOREIGN    COUNTRIES. 

Japan,  Spain. 

CONCERNING  THE  ATTENDANCE   IN   THE  SCHOOL   OF   AGRICULTURE. 

It  is  a  matter  of  regret  that  so  few  students  enter  the  School  of  Agri- 
culture.    While  the  number  has  steadily  increased  during  the  past  five 
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or  six  years,  there  having  been  during  the  year  for  which  this  report  is 
made  four  times  as  many  in  this  department  as  there  were  in  1883,  yet 
it  is  not  as  large  as  it  should  be. 

It  is  fair  to  ask  ^'  Why  is  this  so?"  Every  effort  has  been  made  on  the 
part  of  the  Trustees  and  Faculty  to  render  the  course  in  this  school  an 
attractive  one,  as  the  following  facts  will  show : 

Previous  to  the  year  beginning  September  1,  1884,  all  the  work  in  the 
School  of  Agriculture  was  done  by  one  professor.  He  taught  agriculture, 
horticulture,  stock-raising,  veterinary  science,  forestry,  drainage,  landscape 
gardening,  etc.,  etc.  He  was'  thus  compelled  to  teach  a  greater  variety 
of  subjects  than  any  other  instructor  in  the  Institution.  He  found  it  im~ 
possible  to  cover  so  much  ground  and  do  the  best  kind  of  work.  It  was, 
therefore,  thought  advisable  to  endeavor  to  make  the  work  in  this  school 
more  efficient  by  employing  additional  instructors.  Accordingly,  in  1884, 
an  instructor  in  horticulture  was  employed,  and  in  1888  an  instructor  in 
veterinary  science  was  added  to  the  staff  At  the  present  time  we  have 
a  larger  force  of  professors  doing  technical  work  in  the  School  of  Agricul- 
ture than  there  is  in  any  other  school  in  the  University;  and  more 
money  is  spent  per  capita  for  the  technical  instruction  in  this  school  than 
in  any  other.  The  course  adopted  in  1883  was  an  extensive  one,  but  the 
present  course  provides  for  two  hundred  and  twenty  hours  more  of  tech- 
nical instruction  than  the  course  of  1888  did. 

In  addition  to  this,  an  especial  effort  has  been  made  during  the  last 
three  years  to  advertise  the  School  of  Agriculture  among  the  farmers,  and 
special  inducements  have  been  offered  for  the  purpose  of  persuading  young 
men  to  enter  this  department  of  the  University.  Among  the  means  used 
to  this  end  is  the  scheme  adopted  two  years  ago  by  the  Board,  permitting 
each  grange  of  the  State  to  fill  two  scholarships  on  exceptionally  favorable 
terms.  It  was  provided  that  these  scholarships  should  be  filled  by  sons 
or  daughters  of  farmers,  with  the  hope  that  the  young  men  who  were  ap- 
pointed would  enter  the  School  of  Agriculture. 

Two  years  ago  the  Board  adopted  another  plan  by  which  it  was  thought 
that  the  School  of  Agriculture  would  be  made  popular.  A  special  School 
of  Veterinary  Science  was  organized,  the  course  providing  for  one  hundred 
and  twenty  lectures  upon  veterinary  and  agricultural  subjects.  This  work 
was  cheerfully  undertaken  by  the  Faculty,  was  in  addition  to  their  regular 
work,  and  was  done  without  extra  compensation.  The  school  was  fairly 
successful,  but  it  was  found  that  most  of  the  students  in  it  came  from  out- 
side the  State.  It  has  been  thought  best,  therefore,  to  modify  the^  course 
and  base  it  more  upon  agriculture  and  horticulture  than  upon  veterinary 
science,  and  to  limit  its  benefits  to  Indiana  students.  It  is  too  early  to  tell 
what  the  effect  of  this  change  wiU  be.  It  is  hoped  that  it  will  be 
beneficial. 
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Although  comp&rtsons  do  not  alvaya  fumuh  the  beat  basia  for  argu- 
ment, yet  it  IB  &ir  to  say  that  in  comparison  with  many  of  the  largest 
land-gnnt  colleges  in  the  United  Btatee,  in  respect  to  the  extent  and 
variety  of  the  course  of  instruction  in  agriculture  and  kindred  eubjecta, 
and  in  respect  to  the  comparative  number  of  students  in  attendance,  the 
showing  for  Purdue  is  a  &vorable  one.  Any  complaint,  therefore,  that 
the  lack  of  students  in  the  School  of  Agriculture  is  due  to  apathy  or  neg- 
lect on  the  part  of  the  management  is  without  foundation.  The  Faculty 
believes  that  it  would  be  the  best  thing  possible  for  the  State  if  we  could 
have  two  or  three  hundred  young  men  come  to  Purdue  from  the  farms, 
who  would,  after  being  educated,  return  to  the  farms.  No  pains  have 
been  spared  by  them,  as  shown  above,  to  secure  this  result.  The  truth 
is  that  the  farmers  themselves  are  not  yet  alive  to  the  necessity  for 
giving  their  sons,  who  expect  to  remun  on  the  farm,  a  liberal  education. 
I  believe  that  public  sentiment  is  ra[»dly  changing  on  this  subject,  how. 
ever,  and  that  it  will  soon  be  seen  that  there  is  as  much  necessity  for  edu- 
cating formers  as  for  educating  lawyers,  doctors  and  micisters. 

UCPBOVEXEMTS. 

At  the  last  session  of  the  Legislature  thirty  thousand  dollars  (830,000) 
was  appropriated  for  the  purpose  of  making  extensive  improvementa  to 
the  University.  These  improvements  were  commenced  in  April,  1889, 
but  they  are  not  yet  completed.  A  full  report  concerning  them  will  be 
nude  in  my  next  biennial  report 

Respectfully  snWttted,  J.  H.  SMART, 


ReeeipU  <^  Trtaxarcr  Fitrdve  Univeniiy  from  June  SO,  1 


CuharBlatcTniMnnn'.lntcrBitanlHiDa) 

"    hortlniTenltyRerlatnr 

h  ar  BUM  TrsMnnr.  InUTHton  boDda 

b  of  Uoinnitr  Ucglitikr 

jBnn>r]ri6  .  .     CMh  uf  ITniTwiily  Itafiitnr 

Aprils  ....     Cuh  of  Dnliani'y  Raiidmr 

■  -  II  M.  .  .  .     CMh  of  UoiMniW  Reifitrar      

"    h  of  Suta  Treuararon  approprift'loD 

bar  SuUTreunrarnnappropriatloa 

b  of  Stala  Traunnr,  Speolkl  ImprDTement  Fond,  mad 

CuhorttMUTrsMaTaT.SperiillmproTamantF'iDd.aleo    .  . 

Cub  of  Btmte  I'nuunr,  !jp«el*l  Impcovament  Fand,  Station 

CMb  d[  UpiTniiV  Baiiitrar  '.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 
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Eeodpts  of  7}rea8urer  Purdue  University  from  June  30,  1889,  to  October  31, 

1889. 


1889. 
AngavtlS.  .  . 
August  13.  .  . 
August  13.  .  . 

September  26 . 
September  .HO. 
8ei>tember30. 
Octobers  .  .  . 
October  19.  .  . 
October  21.  .  . 
October  21.  .  . 


Cflfh  of  State  Treasurer,  special  improvement,  mech 

Cash  of  State  Treasurer*  special  improvement*  elee 

Gash  of  State  Treasurer,  special  improvement.  Station  and 

Farm 

Cash  of  State  Treasurer,  appropriation 

Ca^h  of  State  Treasurer,  special  improvement,  mech 

Cash  of  State  ireasurer.  special  improvement,  elec  .  . '.  .  .  . 

Cash  of  Secretory,  students 

Cosh  of  State  Treasurer,  appropriation 

Cash  of  State  Treaf  urer,  special  improvement,  mech 

Cash  of  State  Treasurer,  special  improvement,  elec 

Total 


15.000  00 
3,000  00 

6,000  00 
10,000  00 
3,000  00 
7.000  00 
2,800  00 
1,250  00 
5.000  00 
8,000  00 


146.050  00 


JAMES  M.  FOWLER, 

Treamrcr  Purdue  Univtrtitif. 

Expenditures  in   General  Fund  Purdue   University,    Year  Ending  June 

30,  1889. 

Trustees' mileage  and. per  diem $206  45 

Salary  treasurer  and  secretary 849  99 

Commencement  expenses 300  23 

Supplies 5,110  24 

Improvements 857  16 

Printing  and  stationery 632  71 

Care  of  buildings 1,350  09 

Advertising 1,363  29 

Postage 243  25 

Express,  freight  and  hauling  . 2,097  04 

Telephone 50  98 

Telegraph 59  54 

Apparatus  and  fixtures 2,261  92 

Insurance 994  00 

Repairs 679  72 

Labor 982  86 

Salary  of  faculty  and  instructors 24,776  66 

Employes 2,626  39 

Books  and  periodicals 622  87 

Lectures 101  70 

Traveling 153  03 

Clerical  work 1,168  04 

Room  rent  and  rebate  fees 525  42 

Rental  of  pianos 134  00 

Catalogues 884  42 

Farmers'  Institutes 168  27 

Miscellaneous 243  74 

Total $49,444  01 
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The  above  is  a  correct  statement  of  the  ezpeDditures  of  Purdue  Univer^ 
sitj  from  June  30,  1888,  to  June  30,  1889,  as  taken  from  my  books. 

£.  A.  Ellsworth, 
Secretary  cf  Board  cf  Tru9tee$. 


EXPENDITURES. 

Oeneral  Fund  Purdue  University,  June  SO  to  October  SI,  1889. 

Trustees'  mileage  and  per  diem $267  45 

Salary  of  treasurer  and  secretary 458  32 

Commencement  expense 24  85 

Catalogues 34  50 

Farmers'  Institute 7  40 

Improvements 1,476  40 

Printing  and  stationery 174  91 

Cbre  of  buildings 510  26 

Advertising 136  41 

Postage 34  50 

Express  and  freight  hauling 258  52 

Telephone 30  00 

Telegraph 21  74 

Apparatus  and  fixtures 3,381  17 

Insurance 36  00 

Repairs 870  38 

Interest  on  Purdue  warrants  negotiated 145  59 

Miscellaneous 4  90 

Labor 287  56 

Salaryof&culty  and  instructors 6,294  67 

Employes 686  86 

Books  and  periodicals 103  49 

Lectures 7  30 

Clerical 208  85 

Traveling 142  61 

Supplies 2,903  18 . 

Total $18,506  81 

I 

The  above  is  a  correct  statement  of  the  expenditures  of  Purdue  Uni- 
versity from  June  30  to  October  31,  1889. 

E.  A.  Ellsworth, 

Secretary  (f  Board  of  Tnutea. 
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Special  Improvement  Fund — Electrical  Laboratory — Year    Ending    June 

30,  1889. 

EXPENDITURBS. 

Architect's  fees $300  00 

Excavating  inside  foundation  walls 6  00 

Total $806  00 

The  above  is  a  correct  statement  of  the  expenditures  of  the  Special  Im- 
provement Fund,  Electrical  Laboratory,  for  the  time  above  mentioned,  as 
taken  from  my  books. 

E.  A.  Elubworth, 
Secretary  cf  Board  of  Trudeee. 


Special  Improvement  Fund — Electrical  Laboratory — June  SO,   to   October 

SI,  1889. 

£XP£NDrrUBE8. 

Builder's  estimates $12,860  00 

Freight  express  and  hauling 711 

Apparatus  and  fixtures 530  00 

Total $13,387  11 

The  above  is  a  correct  statement  of  the  expenditures  of  the  Special  Im- 
provement Fund,  Electrical  Laboratory,  for  the  time  above  mentioned,  as 
taken  from  my  books. 

£.  A.  Ellsworth, 
Secretary  of  Board  cf  Trustees. 


Special  Improvement  Fund — Mechanical  Laboratory-^Year  Ending  June 

SO,  1889. 

EXPENDITUBBS. 

Buildei^s  estimate  No.  1 $1,000  00 

Advertising 52  60 

Apparatus  and  fixtures 8  22 

Supplies. 10  21 

Total $1,071  03 
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The  above  is  a  correct  statement  of  the  expenditures  of  the  Special  Im- 
provement Fund,  Mechanical  Laboratory,  for  the  time  above  mentioned, 

as  taken  from  mj  books. 

£.  A.  Ellsworth, 

Secretary  of  Board  of  lrustee$. 

Special  Imprtyvemerd  Fund — Mechanical  Laboratory— -Jime  30^  to  October 

31,  1889, 

EXPENDITURES. 

Boilder^s  estimates $2,600  00 

Freight  express  and  drayage « 123  50 

Apparatus  and  fixtures 3,834  39 

Labor 414  50 

Miscellaneous 27  01 

Supplies. 380  33 

Total $7,379  73 

The  above  is  a  correct  statement  of  the  expenditures  of  the  Special  Im- 
provement Fund,  Mechanical  Laboratory,  for  the  time  above  mentioned, 

as  taken  from  my  books.  - 

E.  A.  Ellsworth, 

Secretary  of  Board  of  TrvxUa. 

Special  Improvemeni  Fund — United  States  Experimeni  Station  and  Experi- 
ment Farm —  Year  Ending  June  30,  1889, 

EXPENDITURES. 

Builders'  estimates  Nob.  1,  2,  3 — annex  to  station $1,750  00 

Balance  on  heating  apparatus 554  00 

Total $2,304  00 

The  above  is  a  correct  statement  of  expenditures  in  the  United  States 
Experiment  Station  and  Experiment  Farm  Fund,  as  taken  from  my  books. 

E.  A.  Ellsworth, 
Secretary  of  Board  of  Trustees, 

Special  Improvement  Fund —  United  Slates  Experiment  Station  and  Experi- 

ment  Farm—June  80  to  October  31,  1889, 

EXPENDITURES. 

Estimates  of  buUder $4,050  00 

Ardiiteet  fees 150  00 
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Steam  heating  annex $210  00 

Insurance  on  feed  barn 50  00 

Fences,  grading  roads  and  walks 325  96 

Supplies 36  00 

Miscellaneous 15  75 


Total 84,837  71 

The  above  is  a  correct  statement  of  the  expenditures  of  the  Special 
Improvement  Fund  of  the  United  States  Experiment  Station  and  Ex- 
periment Farm  for  the  above  mentioned  time,  as  taken  from  my  books. 

E,  A.  Ellsworth, 
Secretary  of  Board  of  Trustees. 


SECOND  ANNUAL  REPORT 


-OF  TBE— 


OF    INDIANA,     • 
FOR  THE  YEAR  1889. 


BOARD  OF  CONTROL- 

WiLXJAM  A.  Banks Laporte. 

Chableb  B.  Stuart Lafayette. 

Adison  Bybee .  iDdianapolifi. 

Wm.  H.  Ragak Greencastle. 

Edwabd  P.  Hammond Rensselaer. 

Jasper  N.  Davidson Whitesville. 


OFFICERS  OF  THE  BOARD. 

Charles  B.  Stuart President. 

Edward  A.  Elubworth Secretary. 

M.  Fowler. Treasurer. 


James  H.  Smart,  LL.  D President  of  the  University. 


STATION  STAFF. 

Horace  E.  Stockbridge,  Ph.  D Director. 

WiLLL^M  C.  Latta,  M.  S Agriculturist 

James  Troop,  M.  8 Horticulturist. 

Henry  A.  Huston,  A,  M.,  A.  C Chemist. 

Joseph  C.  Arthur,  D.  Sc Botanist. 

Francis  M.  Webster  .    .    .    .  U.  S.  Dep.  of  Agriculture,  Entomologist. 

Themes  D.  HiNEBAucH,  M.  S.,  V.  S Veterinarian. 

Arthur  Goss,  B.  S.,  A.  C Assistant  Chemist. 

Henrt  L.  Bolley,  M.  8 Assistant  Botanist. 

W.  O.  Frttz,  a.  S Farm  Foreman. 

2— Purdue. 


- 


To  the  Governor  of  Indiana : 

I  herewith  present  the  Annual  Report  of  the  Agricultural  Experiment 
Station  of  Indiana,  due  on  or  before  the  1st  of  February,  1889,  the  same 
being  required  by  section  3  of  an  act  entitled  "  An  act  to  establish  Agri- 
cultural Experiment  Stations  in  connection  with  the  colleges  established 
in  the  several  States,  under  the  provisions  of  an  act  approved  July  second, 
eighteen  hundred  and  sixty-two,  and  of  the  acts  supplementary  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  Station,  and  the 
financial  report  of  the  Secretary  of  the  Board  of  Trustees. 

Respectfully  submitted. 

J.  H.  SMART, 

FreridenL 

* 

Purdue  University,  LaFayette,  Ind.,  Feb.  1,  1890. 


REPORT  OF  THE  DIRECTOR. 


To  the  Board  of  Control : 

In  compliaace  with  the  act  of  Congress  callbg  this  Station  into  existence, 
I  submit  my  annual  report  of  the  work  of  the  Indiana  Agricultural  £z- 
periroent  Station  for  the  year  1889.  The  year  just  completed  is  the  first 
entire  year  during  which  the  Station  has  been  working  fully  organized 
under  the  provisions  of  the  so-called  Hatch  act  of  Congress.  During  this 
year  the  permanent  organization  of  the  Station  was  effected,  and  a  scheme 
of  work  adopted  and  put  into  execution  from  which  valuable  results  are 
hoped  in  the  future,  but  toward  which  end  it  can  not  be  claimed  that  more 
than  a  beginning  has  already  been  accomplished. 

In  effecting  the  organization  of  the  Station,  and  adopting  a  permanent 
scheme  of  work  and  investigation,  the  object  held  steadfastly  in  view  has 
been  fundamentally  the  rendering  of  definite  practical  assistance  to  the 
iarmers  of  the  State,  and  that  the  advancement  of  science  or  the  promul- 
gation of  new  theories  were  wholly  secondary  and  incidental.  The  ad- 
vancement of  agriculture  by  the  application  to  its  processes  of  scientific 
methods  and  principles  Whereby  a  more  economical  and  successful  agricul- 
ture shall  result,  is  the  goal  toward  which  our  efforts  are  directed. 

The  Station  Staff  has,  in  its  personnel,  undergone  considerable  modifica- 
tion since  the  last  annual  report  was  issued.  The  present  Director  assumed 
the  duties  of  his  position  February  1.  On  March  25,  Lieut.  Carl  A. 
Wulff,  M.  S.,  who  had  acted  as  Vice  Director  until  that  time,  was  obliged 
to  return  to  his  home  in  Sweden,  and  the  position  thus  left  vacant  has 
not  been  filled.  July  1  the  strength  of  the  staff  was  increased  by  the  ad- 
dition of  Mr.  Arthur  Goss,  B.  S.,  A.  C,  as  Assistant  Chemist,  and  Mr. 
Henry  L.  BoUey,  M.  S.,  as  Assistant  Botanist.  On  September  1  the 
work  of  the  Station  was  concentrated,  economized,  and  I  believe  increased 
In  efficiency,  by  abolishing  the  position  of  Florist,  the  duties  of  which 
position  naturally  devolved  upon  the  Botanist  and  Horticulturist  of  the 
Station.  No  other  changes  have  been  effected  in  the  staff,  and  the  work 
has  steadily  progressed  without  friction  and  with  such  unanimity  of  pur- 
pose as  have  necessarily  resulted  in  commendable  and  satisfactory  labors. 

Equipment. — Changes  in  the  equipment  of  the  Station  effected  during 
the  year  have  been  chiefly  the  result  of  the  munificence  of  our  last  State 
L^lature,  which  appropriated  $15,000  for  new  buildings,  improvemente 
on  Station  grounds  and  additions  to  the  Laboratory  and  farm  equipment 
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Two  new  buUdings  have  already  been  completed.  A  large  addition  to  the 
main  Station  building,  increasing  the  office  facilities  of  the  Station  and  fur- 
nishing us  with  a  large  Laboratory  room  intended  for  the  Agricultural 
Department,  and  which  will  ultimately  be  equipped  with  particular  refer- 
ence to  a  thorough  investigation  of  the  origin,  characteristics,  needs,  adap- 
tations and  possibilities  of  the  typical  soils  of  Indiana.  The  other 
building,  already  built  and  in  use  is  the  Experimental  Feeding  Bam, 
constructed  with  special  reference  to  an  investigation  of  feeding  and  dairy 
products,  and  in  accordance  with  the  best  plans  which  practice  and  theory 
could  suggest  for  the  accomplishment  of  the  end  in  view.  The  structure 
is  sixty  feet  long  by  forty  wide,  with  two  projections,  one  for  office  and 
weighing  purposes,  the  other  containing  the  engine  room,  silos,  granary 
and  cutting  and  grinding  machinery. 

This  bam  was  not  constructed  as  a  model  barn,  to  be  reproduced  on  the 
private  farms  of  Indiana.  It  was  planned  with  particular  reference  to 
the  work  to  be  conducted.  We  claim  for  it  that  it  is  well  adapted  to  our 
conditions,  although  doubtless,  as  a  whole,  little  suited  to  average  farm 
purposes.  Two  quite  different  conditions  or  purposes  were,  however,  recog- 
nized in  its  construction.  First,  it  must  satisfy  the  requisites  of  careful 
experimental  work,  a  laboratory  for  investigation.  Second,  it  must  an- 
swer the  purposes  of  a  general  farm  bam  because  of  the  fact  that  our 
entire  farm  is  much  too  large  to  be  devoted  entirely  to  experimental  pur- 
poses with  the  income  at  our  command. 

Recognizing  these  two  somewhat  conflicting  purposes,  we  endeavored  to 
harmonize  them  in  one  structure  by  dividing  the  building  through  the 
center  by  a  solid  partition  and  placing  the  experimental  work  in  one  end 
and  the  routine  farm  work  in  the  other  end,  with  perfect  communication 
between  the  two.  The  east  or  farm  end  has  a  single  feeding  floor,  £iicing 
which  are  two  rows  of  stalls,  each  capable  of  furnishing  eight  animals 
with  convenient  quarters.  Each  stall  is  equipped  with  a  Newton  automatic 
tie,  giving  perfect  ease  and  freedom  of  motion,  with  the  advantage  of  keep- 
ing the  animal  clean  by  drawing  her  forward  when  she  lies  down  and  push- 
ing her  backward  when  she  stands.  The  stalls  are  provided  with  a  con- 
tinuous gutter,  one  foot  in  width,  the  utility  of  which  is  doubled  by  laying 
the  rear  end  of  the  stall  with  oak  slats  one  and  one  half  inches  wide  with 
one  inch  spaces  between.  The  stalls  are  four  feet  in  width  with  a  one  inch 
slope  from  manger  to  gutter.  The  west,  or  experimental,  end  of  the  bam 
possesses  also  a  single  feeding  floor,  facing  which,  from  one  side,  are  eight 
stalls  identical  with  those  in  the  other  end  of  the  barn,  except  that  the 
manger  is  modified  to  facilitate  more  perfect  cleaning.  The  other  side  of 
this  feeding  floor,  which  is  ten  feet  in  width,  is  occupied  by  three  large 
box  stalls  for  special  work,  and  by  the  platform  scales,  fumished  by  the 
Howe  Scales  Company,  ballasted  to  two  thousand  pounds,  graduated  and 
sensitive  to  two-tenths  of  a  pound,  for  weighing  animals  and  fodder.    From 
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this  feeding  floor  opens  a  passage  way,  on  one  side  of  which  are  the  two 
silos  and  on  the  opposite  side  the  grain  and  engine  rooms.  From  the  other 
end  of  this  floor  opens  the  office  and  record  room,  communicating  with 
which  is  a  room  designed  for  the  weighing  of  milk  and  the  storage  of  ap- 
paratus and  utensils. 

The  upper  story  of  the  bam  is  communicated  with  by  two  flights  of 
stairs,  one  from  the  engine  room  and  one  from  the  feeding  floor.  The  entire 
upper  floor  of  the  main  barn  is  occupied  by  a  storage  loft  for  hay  and  fod- 
der, with  a  capacity  of  seventy-five  tons.  Into  each  end  of  this  loft  open 
doors  through  which  hay  is.  conducted  directly  from  the  wagon,  standing 
outside,  by  the  use  of  a  trolly  hay-fork,  thus  efiecting  very  great  economy 
in  room»  and  we  find,  by  one  season's  use,  materially  decreasing  the  labor 
and  time  required  for  housing  our  fodder  crops. 

The  capacity  of  the  bam  is  twenty-four  head  of  cattle,  exclusive  of  the 
box  stalls,  and  at  this  writing  sixteen  milch  cows  and  eight  steers  are  being 
subjected  to  careful  feeding  experiments  by  means  of  the  fiioilities  here 
ftimished. 

A  thorough  and  detailed  description  of  the  two  silos  constructed  in  this 
bam  will  find  proper  place  in  the  bulletin  soon  to  be  published,  giving  the 
results  of  our  feeding  experiments  with  ensilage.  In  passing,  however,  I 
wQl  umply  say  that  the  silos  are  constructed  in  the  bam,  opposite  the  en- 
gine room,  thus  convenient  to  power  and  cutting  machinery.  They  are 
two  in  number,  each  fifteen  feet  square  and  twenty  feet  deep,  extending 
fix>m  bam  foundation  to  eaves;  constructed  entirely  of  wood,  with  tarred 
paper  between  the  board  linings,  with  cemented  bottoms,  perforated  in 
the  center  with  glazed  tile,  extending  to  the  porous  gravel  sub-soil,  cov- 
ered, however,  when  the  silos  are  filled,  but  opened  for  drainage  and  clean- 
ing purposes  when  the  ensilage  becomes  exhausted. 

One  silo  is  at  present  filled  with  clover,  the  other  with  com,  the  results 
of  feeding,  which  will  be  made  public  in  an  early  bulletin. 

Additional  improvements  in  equipment  will  be  eflected  at  an  early  day, 
having  heen  provided  for  by  the  legislative  appropriation  alluded  to.  In- 
deed a  partial  equipment  in  dairy  appliances  has  already  been  procured 
and  is  in  use.  A  building  for  the  exclusive  use  of  the  dairy  department, 
however,  will  be  erected  during  the  coming  season,  besides  which  green- 
house and  additional  veterinary  facilities  have  been  decided  on  and  will 
be  eflected  at  an  early  day. 

Itwestigatiom  Undertaken. — At  the  beginning  of  the  present  year  a  per- 
manent scheme  of  work  was  adopted  and  actually  instituted,  embracing 
the  following  investigations :  1,  Investigation  of  the  typical  soils  of  the 
State,  their  geological  origin,  present  physical  condition  and  chemical 
composition,  with  actual  field  trials  on  diflerent  geological  formations.  2, 
The  use  of  the  lysimeter  in  the  study  of  the  relation  between  the  soil,  its 
water,  heat  and  elements  of  fertility.     3,  A  study  of  soil  absorption  and 
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the  fixing  power  of  the  soils  for  plant  food.  4,  The  relations  between 
rotation  and  succession  of  crops,  the  relations  between  continuous  grain- 
growing  and  grain  interspersed  with  grasses  or  forage  crops.  5,  A  study 
of  bogus  *'  soils."  6,  Wheat  experiments,  varieties,  dates,  rates  and  meth- 
ods of  seeding  and  size  of  seed.  7,  A  repetition  of  this  work  with  corn 
and  oats,  together  with  methods  of  cultivation  of  the  former  crop.  8, 
Soil  tests  with  fertilizers.  9,  The  relation  between  storing  hay  in  barns 
and  stacks  as  affecting  composition  and  nutritive  value.  10,  A  study  of 
different  methods  of  curing  and  storing  fodder  crops,  drying  vs.  siloii^g  as 
affecting  actual  feeding  value.  11,  A  study  of  cold  vs.  warm  water  con- 
sumed by  milch  cows  during  cold  weather.  12,  Divided  milkings.  13, 
A  study  of  milk  secretion.  14,  A  study  of  the  lactation  period.  15, 
Testing  varieties  of  fruits  and  vegetables.  16,  Crossing  grains  and 
fruits  and  growing  new  seedlings.  17,  Improving  native  wild  fruits. 
18,  A  study  of  the  properties  and  feeding  value  of  all  grasses  known  to 
grow  within  the  State.  19,  A  study  of  gooseberry  mildew.  20,  Wheat 
rust.  21,  Smut  of  wheat  and  oats.  22,  Potato  scab.  23,  The  edible 
fungi ;  the  Occurrence  and  food  value  of  the  same.  24,  Methods  for  in- 
creasing the  earliness  of  maturity  with  potatoes.  2b,  A  study  of  grain 
insects.  26,  Observations  on  the  rearing  and  characteristics  of  the  plum 
curcuHo.  27,  Investigation  of  the  habits  of  little-understood  insects,  in- 
jurious or  beneficial  to  the  agricultural  interests,  including  the  propaga- 
tion of  parasites  of  certain  depredatory  insects.  28,  Investigation  of  the 
causes,  symptoms,  treatment  and  ultimate  results  of  distemper  in  horses 
and  cattle. 

Piiblicatlons.—M.\ic)i  of  the  work  undertaken  in  accordance  with  the 
above  scheme  has  already  been  completed  and  the  results  made  public  in 
the  form  of  bulletins  published  at  intervals  during  the  year.  The  entire 
number  of  publications  thus  given  out  has  been  twelve,  as  follows : 

No.  18.  January — Experiments  with  Vegetables.  By  the  Horticul- 
turist.    Eleven  pages. 

No.  19.  January — Spotting  of  Peaches  and  Cucumbers.  By  the 
Botanist.     Ten  pages. 

No.  20.  January — Cross  Fertilization.  Culture  of  Tropical  Ferns. 
By  the  Florist.     Eleven  pages. 

No.  21.  February — Rational  Feeding.  By  the  Vice  Director.  Six- 
teen pages. 

No.  22.  March — Commercial  Fertilizers.  By  the  Chemist.  Sixteen 
pages. 

No.  23.  April — Experiments  with  Corn.  By  the  Agriculturist. 
Twelve  pages. 

No.  24.  Miy— Cold  vs.  Warm  Water.  Divided  Milkings.  Milk 
Secretion.     By  the  Vice  Director.     Sixteen  pages. 

No.  25.  June — Entomological  Experiments.  By  the  Entomologist. 
Eighteen  pages. 
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No.  26.  July — ^Wheat  Rust.  B7  the  AsoBtant  Botanist  Nineteen 
pages. 

No.  27.  Angast — Field  Experiments  with  Wheat.  By  the  Agricul- 
tarist.    Twelve  pages. 

No.  28.  September— Bmut  of  Wheat  and  Oats.  By  the  Botanist- 
Twenty- three  pages. 

No.  29.  December — Grasses  of  Indiana.  By  the  Horticulturist 
Forty-four  pages. 

These  bulletins  embrace  one  hundred  and  ninety-seven  pages  of  matter, 
and  most  of  them  were  illustrated  as  follows :  No.  18,  one  diagram  ; 
No.  19»  one  diagram  and  six  cuts;  No.  20,  six  cuts;  No.  21,  one  dia- 
gram and  one  levytype  plate;  No.  25,  three  cuts;  No.  26,  nine  cuts; 
No.  28,  seven  cuts ;  No.  29,  nineteen  full  page  illustrations  of  grasses. 

The  character  of  the  work,  the  results  of  which  have  been  recorded  in 
these  bulletins  is,  I  believe,  illustrated  by  the  fact  of  the  esteem  in  which 
it  18  held  by  other  Stations.  One  of  our  bulletins,  viz.,  that  upon  Smut 
of  Wheat  and  Oats,  was  reprinted  entire  for  distribution  by  Stations  in 
two  other  States,  due  credit  being  given  us  for  the  same ;  and  further  an- 
other bulletin,  that  on  Fertilizers,  required  a  second  edition,  which  became 
nearly  exhausted  before  the  demand  for  its  use  among  farmers  was  satis- 
fied. 

In  August  an  endeavor  was  made  to  increase  the  direct  usefulness  of 
the  Station  through  a  more  extended  utilization  of  the  press  of  the  State 
for  the  dissemination  of  the  published  results  of  our  work.  The  end  in 
view  and  the  methods  adopted  for  its  accomplishment  are  fully  expressed 
in  the  following  letter: 

GOVERNMENT  AGRICULTURAL  EXPERIMENT  STATION 

FOR  INDIANA. 

LaFayette,  Ind.,  August  15,  1889. 
Mr.  Editor: 

Deab  Sib — ^The  law  of  Congress  appropriating  funds  for  the  mainte- 
nance of  Government  Agricultural  Experiment  Stations,  in  the  various 
States,  provides  that  these  Stations  be  endowed  with  the  Franking  privi- 
lege, that  all  their  publications  may  be  mailed  free,  first,  to  all  farmers 
of  the  State  requesting  the  same,  and  second,  to  every  newspaper  in  the 
State. 

These  requirements  are  obligatory,  and  in  compliance  with  them,  the 
monthly  bulletins  of  this  Station  regularly  reach  several  thousands  of 
fiurmers  of  the  State  and  evtry  newspaper  specified  by  the  law. 

The  demand  for  these  publications  has  become  very  great,  and  is  con- 
stantly increasing  at  a  very  rapid  rate.  The  Station  has  but  one  object  or 
end  in  view  in  its  work,  viz  :  the  accomplishing  of  the  greatest  practical 
good  to  the  fiurmers  of  the  State  of  Indiana  in  whose  interests  it  is  en- 
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dowed.  With  this  end  in  view  it  is  our  desire  to  bring  the  results  of  our 
labors  as  directly  and  immediately  as  possible  to  the  knowledge  of  the 
greatest  possible  number  of  persons  interested. 

Our  own  publications  of  course  do  this  as  far  as  they  go,  but,  doubtless, 
it  was  the  intent  of  Congress  in  requiring  stations  to  forward  all  publica- 
tions to  the  newspapers  of  their  respective  States  to  call  the  aid  of  the 
press  into  requisition  in  disseminating  the  results  of  the  work. 

Several  hundred  newspapers  in  Indiana  receive  regularly  the  bulletins 
of  this  Station,  and  yet  a  very  small  proportion  of  these  journals  ever  re- 
print any  portion  of  the  bulletins,  or  allude  editorially  to  their  contents. 

This  we  do  not  believe  is  because  of  a  light  value  placed  on  the  con- 
tents of  the  bulletins,  but  rather  to  the  fact  that  they  usually  contain 
several  pages  of  material,  by  far  too  much  to  admit  of  reprinting  in  full, 
and  editors  are  as  a  rule  too  busy  to  digest  this  material  and  cull  those 
portions  which  might  be  most  advantageously  selected  for  publication. 

We  believe  therefore  that  most  journals  would  thankfully  receive  from 
us  a  brief,  terse  and  plain  synopsis  of  such  actual  results  recorded  in  the  ' 
bulletin  as  are  deemed  of  most  actual  practical  value,  and  would  willingly 
consent  to  the  regular  publication  of  such  a  synopsis  were  it  furnished  them 
ready  to  hand. 

We  have  decided  at  any  rate  to  try  the  experiment,  and  hereafter 
bulletins  forwarded  to  the  press  will  be  accompanied  by  a  synopsis  of  their 
contents,  ready  for  publication. 

What  we  desire  is  not  advertising,  newspaper  comment  or  anything  of 
the  ''puff"  character.  We  simply  desire  that  the  public,  which  supports 
us,  and  in  whose  interests  we  are  laboring,  shall  be  made  acquainted  with 
the  cbctual  remlU  of  our  labors.  Further  comment  or  honest  criticism  from 
the  press  we  shall  certainly  appreciate  when  voluntarily  made,  but  this 
plan  which  we  propose,  we  believe  would  be  to  the  material  interests  of 
all  parties  concerned,  Station,  Public  and  Press. 

Hoping  that  it  will  meet  with  your  favorable  reception,  I  remain 

Most  respectfully  yours, 

H.  E.  Stockbbidoe, 

Director, 

The  newspapers  of  the  State,  both  daily  and  weekly,  responded  quite 
generally  to  the  proposition  made  them,  and  as  a  result  a  very  large  num. 
ber  of  farmers  not  otherwise  reached  have  been  brought  into  direct  con- 
tact with  the  work  of  the  station. 

As  an  illustration  of  the  method  by  which  this  end  has  been  accom- 
plished, I  append  entire  'the  abstract  of  Bulletin  No.  27,  furnished  the 
press  of  the  State,  the  same  having  been  very  generally  repriated,  and 
thus  made  available  to  the  readers  of  the  papers  availing  themselves  of 
the  material  furnished  them. 
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FIELD  EXPERIMENTS  WITH   WHEAT. 

Abstract  fbom  Buu^etin  No.  27,  of  thb  Agricultural  Experi- 
ment Station  of  Indiana,  August,  1889.* 

This  Bulletin  is  sent  out  in  complianoe  with  a  custom  practiced  at  this 
Station  for  several  years  of  publishing,  at  the  time  of  harvesting  our 
wheat  crop,  the  results  of  our  season's  experience,  that  the  facts  devel- 
oped might  be  in  possession  of  the  farmers  of  the  State  in  season  to  be 
utilized  before  the  time  for  seeding  the  next  year's  crop  of  winter  wheat 
arrived. 

The  wheat  was  sown  near  the  last  of  September  in  a  thoroughly  pre- 
pared, dark,  compact  soil  ot  moderate  fertility.  A  gravelly  subsoil  gave 
perfect  natural  drainage.  The  seeding  was  done  with  the  Hooeier  hoe 
drill,  set  to  sow  six  pecks  per  acre. 

The  average  yield  for  all  varieties  tested,  or  the  entire  experimental 
field,  was  33.94  bushels. 

I. 

YIELDS   OF   VARIETIES   PER   ACRE. 


NAME.  BUSH. 

Velvet  Chaff. 35.8 

Golden  Cross 36.0 

New  Monarch 31.5 

RedFultz 30.7 

Ontario  Wonder 31.8 

Michigan  Amber 32. 1 

CurreU's  Prolific i9.0 

Mealy 28.6 

Improved  Rice 30.2 

Hedge's  Prolific 36.3 

Velvet  Chaff  (brown  smooth).  35.6 
Egyptian 42.1 


NAME.  BUSH. 

Fultz 35.1 

Dietz  Longberry 32.9 

Original  Rsd 29.6 

Fulcaster 33.4 

Sibley's  Imperial 34.4 

Raub's  Black  Prolific  ....  38.4 

Wyandotte 34  3 

German  Emperor 33.8 

Velvet  Chaff  (white  smooth)  .  34.6 

European 33.0 

Velvet  Chaff  (white  bearded).  33.7 
Poole 33.4 


It  will  be  observed  that  Velvet  Chaff  and  Michigan  Amber-— our 
standard  bearded  and  smooth  sorts  respectively — show  good,  though  not 
the  highest  yields.  Their  chief  merit  is  their  hardiness,  which  is  superior 
to  most  other  kinds  that  have  been  fully  tried  at  this  station.  It  should 
be  borne  in  mind,  however,  that  hardiness  is  a  prime  characteristic  of  any 
wheat  for  this  severe  climate.  The  good  quality  of  these  two  varieties — 
especially  the  Velvet  Chaff —makes  them  deservedly  popular,  and  accounts 
for  the  hct  that  the  Secretary  of  Agriculture  has  purchased  this  station's 
entire  supply  of  the  latter  kind  for  general  distribution.  The  Egyptian 
wheat  heads  the  list  in  point  of  yield  this  year,  as  it  has  done  in  two  pre- 
vious years.     Its  long,  weak  straw  unfits  it,  however,  for  very  rich  soils. 

NOTS.— All  BalletiDS  of  this  Station  will  be  mailed  free  to  citiiens  of  the  State  reqaeitlng 
the aame  aod  Mndinv  addreti  to  U.  B.  StockbrxdoEi  Director,  Lafayette,  Ind. 
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II. 

QUANTITY  OF  SEED  TO  THE  ACRE. 

Experiments  to  ascertain  the  most  desirable  rate  of  seeding,  have  been 
conducted  six  years  under  the  following  conditions :  Ground  of  average 
fertility,  well  prepared  and  naturally  drained ;  good  seed  drilled  in  with- 
out fertilizers,  in  the  last  third'  of  September. 

Yields f  per  Acre  {Bushels). 


Quantity  of 
Seed  sSowx,  per  Acre. 


1885 

1886 

1887 

1888 

1889 

A7erac« 

of 
Five  Yri. 


Two  pecks  . 
Three  pecks 
Four  pecks  . 
Five  pecks  . 
Six  pecks .  . 
Seven  pecks 
Eight  pecks 


16.4 

18.5 

273 

7,7 

19J9 

25^ 

24.7 

31.4 

7.2 

23.1 

*'29.1 

'•27.4 

*33.8 

*11.2 

•25.7 

32.2 

323 

35.1 

14.6 

24.6 

33.4 

32.1 

36.5 

16.3 

26.9 

32.2 

S5.0 

35.7 

16.1 

29.2 

34.8 

363 

36.2 

16/) 

31.4 

17.96 
2234 
25.44 
27.76 
29  04 
2934 
90.94 


^Average  of  four  duplicate  plats. 

The  evidence  steadily  accumulates  in  favor  of  thick  seeding.  For  rates 
higher  than  six  pecks,  the  increase  in  yield  is  slight,  but  enough  to  justify 
the  extra  amount  of  seed  required.  The  regular  rate  at  the  Station  for 
the  field  crop  is  six  pecks ;  and  in  several  instances  a  thicker  stand  would 
have  given  a  greater  yield. 

III. 

BROADCAST   AND  DRILL  SEEDING. 

The  results  of  four  trials  of  broadcast  and  drill  seeding  are  tabulated 
below.  The  broadcast  seeding  was  done  in  1884  and  1885,  with  the 
Strowbridge  seeder,  and  in  1887  and  1888  with  the  Albion  (Mich.)  com- 
bined harrow  and  seeder.  The  drill  seeding  was  done  with  the  Hoosier 
hoe  drill.  The  rate  of  seeding  in  each  case  was  four  pecks  per  acre  the 
first  two  years,  and  six  pecks  the  last  two. 


Broadcast  and  Drill  Seeding, 


No. 

Methods  of  Sowiko. 

1885 

1886 

1888 

1889 

Average 

of 
FourYrt. 

1 

Drilled 

ba. 
17.0 

173 

20.9 

19.0 

1.7 

bu. 
273 

17.1 

25.7 

263 

9.7 

b<j. 
16.7 

33 

173 

173 

13.8 

ba. 

a).o 

28.7 
313 
33.4 

4.7 

ba. 
24.12 

2 

Broadcast 

1635 

3 

Drilled 

2436 

Average,  Nos.l  and  3 

Qain  from  ase  of  drill 

24.12 

7.47 
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The  broadcast  plats  have  invariablj  been  damaged  most  in  wiuter. 
Much  of  the  seed  is  left  too  near  the  surface  in  minute  elevations  of  soil 
which  the  rains  wash  down,  leaving  the  upper  portions  of  the  wheat  roots 
exposed. 

IV. 

LARGE   VS.    SMALL  SEED. 

An  experiment  to  determine  the  relative  yields  from  large  and  small 
seed  was  undertaken.  The  two  were  separated  by  a  seed  screen  and  sown 
at  the  rate  of  six  pecks  per  acre. 

Bushels. 

1.  Large  seed 25.78 

2.  Small  seed 25.76 

Gain  from  large  seed 0.02 

The  experiment  will  be  repeated,  and  the  small  wheat  for  the  next  test ' 
will  be  selected  from  the  small  seed  product  of  this  year. 

V. 

CONTINUOUS  GRAIN   GROWING   V8.    ROTATION   CROPPING. 

Two  series  of  experiments  were  begun  in  1880  to  determine  the  effect 
of  grass  on  the  yields  of  grain  crops  in  a  rotation  involving  both.  Wheat, 
oats  and  com  were  rotated  in  each  series.  The  presence  of  grass  and 
clover  in  one  rotation,  and  their  absence  from  the  other  constituted  the 
essential  difference  between  the  two  series.  The  average  yields  per  acre 
of  all  the  wheat  plats  in  each  series  for  the  last  three  years  are  as  follows : 

Bushels, 
First  series,  grain  crops  only 10.7 

Second  series,  grain  and  grass  crops 15.5 

Gain  from  rotation  with  grass 4.8 

The  yields  of  com  and  oats  also  show  the  superiority  of  rotation  of  crops 
over  constant  grain  growing.  The  yields  are  not  large — they  could  not 
be ;  as  manure,  the  mainspring  of  successful  agriculture,  is  left  out  of  both 
series.  The  purpose  of  the  experiment  was  not  to  show  the  posibilities  of 
crop  production,  but  to  emphasize  the  importance  of  growing  grass  and 
clover  in  connection  with  other  crops. 

SUGGESTIONS  TO   WHEAT   GROWERS. 

The  following  practical  suggestions,  based  on  the  results  of  our  ex- 
perience at  the  Station,  are  offered  in  the  confident  hope  that  their  appli- 
cation would  result  advantageously  on  a  very  large  proportion  of  the 
wheat  fiurms  of  Indiana  : 

!•    Sow  leas  wheat;  grow  more  grass,  and  better  live  stock. 
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2.  Select  a  hardy,  prolific  wheat,  adapted  to  your  soil  and  stick  to  U, 
Give  it  good  treatment  and  it  will  not  **  run  out."  Sow  not  less  than  six 
pecks  of  sound  seed  to  the  acre. 

3.  Plow  wheat  ground  early,  and  harrow  immediatdy  after  plowing. 
You  can  thus  more  easily  and  more  thoroughly  pulverize  the  soil. 

4.  If  ground  breaks  up  cloddy,  use  heavy  roll,  alternating  with  some 
form  of  harrow  or  cultivator  that  will  bring  clods  to  surface. 

5.  If  manure  or  fertilizers  are  used,  mix  thoroughly  with  soU  in  every 
case.  Use  only  rotted  manure,  if  any,  and  apply  after  plowing.  Reserve 
the  freeh  manure  for  the  com  crop. 

6.  Adopt  a  rotation  of  crops  suited  to  your  soil  and  needs.  It  will 
(1)  increase  the  yield  and  improve  the  quality  of  your  crops ;  (2)  enable 
you  to  take  better  care  of  your  live  stock;  (3)  prevent  serious  insect 
depredations  and  fungous  diseases;  (4)  improve  your  soil  and  make  it 
more  lasting,  and  (5)  put  money  in  your  pocket. 

Pvblished  Remits  of  Work. — To  state  in  detail  the  entire  results  of  ex- 
perimental work  already  made  public  would  require  a  republishing  to  a 
large  measure  of  the  bulletins  issued  during  the  year,  a  useless  procedure. 
It  is,  however,  thought  desirable  to  redirect  attention  to  a  few  of  the  more 
definite  practical  results  accomplished  and  already  made  public. 

Bulletin  No.  18.  Tests  of  several  varieties  of  sugar  beet  showed  that 
roots  with  a  sugar  content  as  high  as  16.4  per  cent,  could  be  grown  in  the 
latitude  of  Lafayette,  an  important  fact,  worthy  of  special  consideration 
in  light  of  published  statement  of  the  United  States  Department  of  Agri- 
culture, that  succesaful  sugar  beet  culture  was  not  possible  south  of  Iso- 
therm of  70''  F.  mean  summer  temperature.  Temperature  observations 
made  at  the  Station,  however,  show  the  average  mean  for  this  locality  to 
be  72.5°  F. 

The  practical  bearing  of  these  &cts  lies  in  the  utjber  failure  of  success- 
ful sugar  manufacture  from  sorgum  outside  a  very  limited  area  in  the 
State  of  Kansas,  and  the  final  recognition  of  the  Department  of  Agricul- 
ture that  its  efforts  must  hereafter  be  directed  toward  the  beet  rather  than 
the  sorgum  as  a  sugar  producing  plant,  and  that  for  this  important  indus- 
try northern  and  central  Indiana  are  shown  to  possess  special  adaptations. 

fiulletin  No.  19.  The  peach  crop  of  Indiana  has  become  affected  by  a 
fungus  disease  heretofore  only  known  to  exist  in  southern  Austria. 

Bulletin  No.  20.  Several  new  varieties  of  Carnations  were  produced 
and  the  fact  established  that  crossing  of  varieties  was  absolutely  essential 
for  the  production  of  varieties  distinct  in  color,  and  that  for  success  in 
crossing,  sunshine,  relatively  high  temperature  and  a  dry  atmosphere  gave 
best  results. 

Bulletin  No.  23.  First — ^Methods  for  conserving  soil  moisture  must  be 
practiced  if  maximum  results  with  cultivated  crops  are  to  be  obtained 
during  dry  seasons,  the  most  effeotive  means  being  the  repeated  thorough 
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pulverization  of  the  surface  soil  to  a  depth  not  exceeding  two  inches, 
wherehy  the  capillary  tubes  through  which  evaporation  of  soil  moisture 
into  the  atmosphere  is  effected,  resulting  in  a  mulch  of  pulverized  dry  soil 
through  which  moisture  can  not  pass  into  the  atmosphere  and  become  lost 
to  the  crop. 

Bulletin  No.  21.  Placed  the  actual  chemical  composition  of  all  com- 
mon feeding  stafk  in  possession  of  the  farmer  and  gave  the  methods  by 
which  rational  and  consequently  the  most  economical  food  rations  could 
be  prepared  from  any  food  at  hand  and  for  any  class  of  farm  live  stock, 
and  showed  the  relations  between  the  nutritive  value  of  food  fed  and  the 
manurial  value  of  the  refuse  from  this  feeding,  and  consequently  the  most 
economical  utilization  of  crops  for  feeding  and  manurial  purposes. 

Bulletin  No.  22.  By  placing  at  the  disposal  of  the  Indiana  &rmer8  the 
analyses  of  all  commercial  fertilizers  offered  for  sale  within  the  State,  and 
the  principles  involved  in  their  application  to  the  soils  for  the  production 
of  crops,  together  with  the  estimated  commercial  value  per  ton  for  each 
fertilizer  enumerated,  rendered  their  most  economical  utilization  possible 
and  reduced  the  probabilities  of  fraud  in  their  purpose. 

Bulletin  No.  24.  First — Warming  water  for  milch  cows  during  cold 
winter  weather  does  not  pay,  provided  the  water  is  so  stored  that  it  is  not 
allowed  to  freeze  and  that  the  animal  is  properly  sheltered  and  fed. 
Second — By  dividing  the  milkings  of  cows  into  two  parts,  the  first  part, 
drawn  and  the  second  part  drawn,  the  latter  is  found  to  possess  a  relative 
butter-making  value  of  43.55  per  cent,  greater  than  the  former,  and  that 
by  this  method,  by  assorting  the  fat  globules,  those  in  each  half  being  most 
nearly  alike,  the  butter  produced  from  either  half  is  superior  to  that  pro- 
duced from  the  entire  undivided  milk. 

Bulletin  No.  25.  First — The  ravages  of  the  plum  curculio  are  only 
preventable  by  three  means ;  by  securing  and  destroying  the  beetles 
through  jarring  the  trees  and  catching  the  falling  insects  on  a  cloth  laid 
beneath ;  by  allowing  poultry  or  swine  to  feed  upon  the  falling  fruit,  thus 
destroying  the  larvae  before  their  escape  into  the  ground ;  by  spraying 
the  trees  after  the  fruit  has  set  with  arsenical  mixtures,  for  which  purpose 
one-half  pound  of  London  purple,  or  one  pound  of  Paris  green,  per  one 
hundred  gallons  of  soapy  water.  Second — No  varieties  of  either  native 
or  imported  plums  are  curculio  proof.  Third — The  grain  aphis  has  oc- 
casionally been  numerous  in  America  for  some  twenty  years,  never, 
however,  with  such  wide-spread  occurrence  as  during  the  past  season, 
doubtiess  accounted  for  by  the  peculiarities  of  the  weather  pl'evious  to  the 
Ist  of  June.  They  do  not  confine  themselves  to  wheat  but  depredate 
upon  all  small  grains,  both  in  spring  and  fall.  They  are  preyed  upon  by 
lady  beeties  and  several  minute  hymenopterous  parisites,  to  the  activity 
of  which  we  doubtless  owe  the  comparative  immunity  from  damage 
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during  the  past  seaaon,  notwithstandiDg  the  overwhelming  numbers  at 
one  time  infesting  our  wheat  fields,  and  from  the  exertions  of  which  simi- 
lar immunity  in  the  future  may  be  confidently  expected. 

Bulletin  No.  26.  First — Busting  of  wheat  results  from  the  attacks  of 
several  different  species  of  fungi.  The  disease  is  propagated  by  means 
of  spores,  one  intermediate  form  of  which  is  developed  chiefly  upon 
weeds,  the  destruction  of  which  decreases  the  danger  from  serious  attacks 
of  rust  on  grain  by  destroying  the  plant  on  which  the  intermediate  form 
of  the  disease  subsists.  One  species  at  least  (P.  rubigo  vera)  succeeds  in 
passing  the  winter  in  the  tissues  of  the  young  wheat  plant.  Fourth — 
During  warm  weather  any  conditions  of  soil  or  atmosphere  tending 
to  retain  the  wheat  fields  in  a  moist  condition  conduce  a  rapid  spread  of 
the  disease.  Fifth — Liow  lying,  moist,  rich  soils  produce  wheat  most  sub- 
ject to  the  disease.  Sixth — No  known  variety  of  wheat  is  rust  proof, 
though  some  possess  greater  power  of  resistance  than  others.  Seventh — 
An  excels  of  nitrogen  in  the  soil  is  regarded  as  conducive  for  the  produc* 
tion  of  rusted  wheat  So  fiir  as  immunity  from  rust,  therefore,  is  con- 
cerned, fertilizers  containing  only  mineral  matter  are  most  advantageous. 
Eighth — Early  ripening  varieties  enjoy  greatest  immunity  from  attacks  of 
rust 

Bulletin  No.  27.  First — ^The  disproportion  between  area  of  wheat  and 
of  grass  is  too  great  in  the  State.  The  proportion  of  the  latter  could  be 
most  advantageously  increased.  Second^r-Not  less  than  six  pecks  per 
acre  of  seed  wheat  should  be  sown.  Third — '^7heat  ground  should  be 
plowed  early  and  harrowed  immediately  thereafter.  Fourth — On  cloddy 
ground  the  use  of  a  heavy  roll,  alternated  with  some  form  of  harrow,  will 
be  found  most  advantageous.  Fifth — ^The  introduction  of  grass  as  a  crop 
in  a  grain  rotation  may  increase  the  average  yield  of  wheat  per  acre  from 
four  to  five  bushels  without  the  use  of  fertilizers  in  any  form. 

Bulletin  No.  28.  First — Bunt,  or  stinking  smut,  is  odc  of  the  most 
destructive  of  all  grain  diseases,  not  injuring  a  part  of  the  grain  but  ab* 
solutely  ruining  the  heads  affected,  the  amount  of  damage  being  proved 
by  actual  count  to  be  ^ore  than  50  per  cent,  of  the  entire  crop.  Sec- 
ond— ^The  disease  is  the  result  of  the  growth  of  a  fungus  living  within  the 
tissues  of  plants,  there  being  two  species ;  Tilletia  tritici^  with  rough 
spores,  and  TUleiia  fodensy  with  smooth  spores.  Third — The  disease  is 
propagated  by  spores,  a  single  one  of  which  may  cause  all  the  heads  ot  a 
stool  of  wheat  to  become  diseased.  Fourth — ^The  disease  does  not  spread 
from  plant  to  plant  or  from  field  to  field,  the  infection  always  occurring 
at  the  time  the  seed  sprouts.  Fifth — No  remedy  can  be  applied  to  the 
growing  crop,  but  smutty  seed  can  be  purified  and  the  occurrence  of  the 
disease  is  absolutely  prevented,  unless  the  seed  be  sown  on  ground  con- 
taining smut  spores  from  a  previous  crop,  by  being  thoroughly  wet  by  a 
solution  of  blue  vitriol,  one  pound  or  more  per  gallon  of  water.     Sixth — 
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Thresher,  storing  bin,  grain  sacks  and  all  other  appliances  coming  in  con- 
tact with  the  seed  wheat  can  and  should  be  disinfected  by  the  same 
means.  Seventh — The  vitality  of  the  propogating  spores  in  the  soil  does 
not  exceed  two  years,  so  that  allowing  a  field  once  having  produced 
amutted  grain  an  interval  of  two  years  before  reseeding  prevents  a  re- 
occurrence of  the  disease.  Eighth — Common,  or  black  smut,  is  caused 
by  a  distinct  fungus,  UMjo/go  9egetum,  attacking  not  only  wheat  but  all 
other  small  grain.  The  methods  of  prevention  or  protection  are  identi- 
cal with  both  forms,  except  that  weaker  solution,  four  ounces  to  the  gal- 
lon and  a  longer  emersion — not  less  than  thirty-six  hours — are  advised  for 
black  smut. 

Bulletin  No.  29.  First — ^This  bulletin  places  at  the  disposal  of  the 
farmer  a  concise,  plain  description  of  every  grass  known  to  grow  within 
the  borders,  of  the  State  to  the  number  of  one  hundred  and  twenty-eight 
species,  some  thirty  of  which  were  previously  unrecorded  as  found  in  In- 
diana. Second — The  true  importance  of  grass  as  an  element  in  the  agri- 
culture of  the  State  is  enforced  by  a  comparison  of  the  area  in  grass  aod 
the  area  in  tilled  crops  for  Indiana  and  for  the  entire  United  States,  the 
ratio  for  Indiana  being  one  of  grass  to  five  and  four-tenths  for  tilled  crops, 
while  for  the  entire  country  one  of  grass  to  three  and  seven-tenths  of 
tilled  crops.  The  importance  of  the  comparison  lies  in  the  fact  that  in 
the  different  States  the  value  of  dairy  stock  and  products  is  proportional 
to  the  ratio  between  area  in  grass  and  in  tilled  crops.  The  greater  the 
area  of  the  former  to  the  latter  the  higher  the  average  value  of  milch 
cows  and  dairy  products. 

In  addition  to  the  publications  already  recorded  the  Station  has,  be- 
ginning with  May,  during  which  month  the  State  Weather  Service  was 
transferred  to  the  control  of  the  Station,  published  the  regular  monthly 
bulletins  and  the  weekly  crop  reports  issued  during  the  growing  season. 

The  weather  bulletins  were  printed  to  the  number  of  five  hundred 
each  month,  and  the  crop  reports  published  on  narrow  strips  for  distribu- 
tion to  observers  and  the  press.  This  service  having  been  transferred  to 
the  Station  during  the  year,  it  was  not  deemed  advisable  to  change  the 
methods  heretofore  in  vogue  until  the  completion  of  the  year.  The  work 
of  the  Station,  however,  is  conducted,  and  must  be  conducted,  funda- 
mentally for  the  benefit  of  the  fiirmers  of  the  State,  and  the  same  must 
hold  true  of  the'Weather  Service.  It  is  doubtful,  however,  if  either  the 
weather  bulletins  or  the  crop  reports  have  found  their  way  to  any  con- 
siderable number  of  farmers.  During  the  present  year,  therefore,  it  is 
hoped  to  effect  such  a  change  as  will  result  in  bringing  whatever  benefits 
may  accrue  from  systematic  weather  and  climatic  observations  into  more 
direct  contact  with  the  farmers  of  the  State,  reducing  the  work  simply  to 
its  agricultural  aspects. 

OoTkdUion  of  Uncompleted  Work. — ^The  character  of  much  of  the  work 
embraced  in  the  scheme  of  investigation  being  followed  by  the  Station  is 
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necessarily  such  as  to  inevitably  require  years  before  definite  results  can 
finally  be  hoped  for.  Many  subjects  at  present  receiving  attention  from 
the  Station  stafi*  are  consequently  in  such  a  condition  that  no  results  have 
been  obtained  and  no  facts  yet  published.  Even  where  bulletins  have 
been  published  the  results  recorded  are  really  simply  reports  of  progress. 
Certain  other  work  of  the  Station,  however,  is  in  such  a  condition  that  a 
statement  of  the  actual  present  status  of  the  work  may  not  be  without 
value. 

Our  study  of  the  origin,  composition,  characteristics  and  adaptations  of 
the  soils  of  the  State  has  resulted  in  the  accumulation  of  many  data  and 
the  completion  of  a  large  number  of  analyses  of  soils  from  many  differ- 
ent parts  of  the  State.  We  have,  moreover,  during  the  past  year  had 
actual  field  trials  with  crops  in  progress  in  five  different  localities,  on  as 
many  different  soils,  directed  toward  a  study  of  soil  characteristics  and 
requirements  through  the  actual  medium  of  the  crop  in  conjunction  with 
the  analyses  made,  and  in  one  locality  at  least  the  results  promised  to  be 
of  considerable  definite  value  to  the  farmers  of  the  region. 

The  use  of  the  lysimeter,  in  studying  the  relations  between  the  soil  and 
its  water,  heat  and  elements  of  fertility,  has  been  simply  preliminary  work 
as  preparatory  to  future  investigations,  inasmuch  as  it  was  considered  ab- 
solutely essential  that  one  full  year  intervene  between  the  artificial  filling 
of  the  lysimeters  and  their  application  to  the  study  of  soil  conditions  re- 
lating to  the  soils  of  the  field.  The  records  and  analyses,  however,  have 
been  carefully  made,  and  we  believe  next  season's  work  will  develop  facts 
of  no  little  -value.  One  occurrence  of  a  phenomenon  associated  with  the 
lysimeter,  of  exceptional  character  and  interest,  was  noticed  about  the 
first  of  June.  One  lysimeter  in  each  set,  or  of  each  depth,  was  filled  en- 
tirely with  surface  soil,  the  filling  having  been  completed  in  December, 
1888.  As  was  to  be  expected,  the  porous  soil  sifted  into  these  lysimeters, 
gradually  solidified  during  the  winter,  and  with  the  opening  of  spring  they 
were  again  filled  to  within  three  inches  of  the  surface  with  soil  reserved 
for  the  purpose.  No  material  compacting  of  the  soil  occurred  during  the 
dry  spring  of  1889,  until  the  heavy  rains  occurring  during  the  last  week  of 
May  and  the  first  few  days  of  June.  With  the  advent  of  these  rains,  how- 
ever, the  soil  in  these  two  lysimeters  began  gradually  to  sink  by  compacting, 
until  the  surface  soil  in  the  six-foot  lysimeter  was  more  than  a  foot  below 
the  upper  edge  of  the  lysimeter.  During  this  entire  period  of  heavy  rains, 
aggregating  6. 10  inches  between  the  dates  of  May  18th  and  June  6th.  The 
percolation  from  the  corresponding  six-foot  lysimeter  filled  with  natural 
soil  in  place,  aggregated  twenty-four  and  sixty-five  one  himdredths  litres ; 
yet  not  a  drop  of  water  had  found  its  way  through  the  lysimeter  fiUed  with 
sur&ce  soil.  So  unexpected  was  this  difference  in  percolating  activity, 
that  fears  were  entertained  that  a  leak  must  exist  in  the  lysimeter,  though 
no  traces  of  any  such  condition  were  discernable.     Believing  the  results  of 
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the  ram  and  the  impacting  of  the  lysimeter  soil  to  be  at  an  end,  the 
Ijsimeter  was  again  filled  with  surface  soil  to  within  three  inches  of  its 
upper  edge.  Eleven  inches  of  dry,  porous,  surface  soil  was  thus  added. 
Almost  immediately,  within  two  hours  after  this  mulch  of  eleven  inches 
of  dry  soil  was  added  to  the  surface,  free  percolation  from  this  lysimeter 
began  and  continued  for  several  days. 

The  inference  from  these  occurrences  seems  to  be  clear ;  indeed  the  fact 
seems  to  be  demonstrated  beyond  reasonable  doubt  that  the  addition  of 
the  dry  soil  to  the  surface  served  as  a  mulch  through  which  capillary  ac- 
tion could  not  exert  itself,  evaporation  from  the  sur&oe  was  absolutely 
checked  and  the  upward  movement  of  soil  water,  being  prevented,  down- 
ward capilarity  exerted  itself,  and  percolation  from  the  bottom  of  the 
lysimeter  immediately  followed. 

The  practical  deductions  from  this  occurrence  being  the  utility  of  dis- 
turbing the  upper  sur&ce  of  field  soil  to  prevent  evaporation  and  conserve 
soil  waters  within  the  reach  of  the  plant  during  times  of  drought. 

One  other  phenomenon  was  noticed  in  connection  with  lysimeter  perco- 
lation. The  lysimeters  are  situated  on  the  Station  grounds  about  one  mile 
from  the  Wabash  River  and  160  feet  above  the  stream.  During  the  sea- 
son of  1889  there  were  three  high  floods  of  the  river,  resulting  from  pre- 
tracted  rain,  and  in  each  case  it  was  observed  that  the  maximum  eleva- 
tion of  the  river  and  the  maximum  percolation  from  the  lysimeters — in 
other  words,  when  the  flood  began  to  decrease  and  the  waters  to  subside, 
percolation  from  the  lysimeters  began  to  diminish.  This  repeated  reoc- 
currence was  probably  hardly  more  than  a  coincidence,  yet  as  stream 
waters  are  chiefly  percdlated  waters,  finding  their  way  to  the  streams 
through  the  soil,  and  as  the  lysimeter  is  an  accurate  measurer  of  the  soil 
percolation,  there  seems  to  be  a  possible  connection  between  the  phenomena 
observed,  a  connection  which,  in  case  of  a  repetition  of  the  occurrence, 
will  be  observed  with  much  interest. 

The  field  work  with  crop  rotation,  and  with  the  methods  of  seeding, 
cultivating  and  utilizing  farm  crops,  may  never  be  said  to  be  complete, 
and  although  results  have  been  published  concerning  each  of  these  prob- 
lems, the  work  will  be  continued  in  the  hope  of  further  revelations. 

Our  experiments  concerning  the  relative  nutritive  value  of  forage  crops 
stored  in  barns  and  in  stacks  have  been  completed,  so  far  as  analysis  go, 
but  the  feeding  trials  are  at  present  in  progress.  The  same  fact  is  true  of 
our  comparisons  of  dried  forage  and  ensilage,  concerning  which,  however, 
a  bulletin  will  be  published  at  an  early  day. 

In  the  Horticultural  department  a  considerable  number  of  promising 
new  seedlings  have  been  produced,  together  with  the  products  of  hydrid- 
ization.  The  cooperative  horticultural  work,  consisting  chiefly  in  tests  of 
new  varieties  in  ten  difierent  localities  of  the  State,  continues  as  hereto- 
fore, one  change  in  the  personnel  of  parties  having  charge  of  such  work 
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haying  been  effected,  Hon.  Sylvester  Jo|;inson,  of  Irvingtoo,  having  taken 
up  the  work  dropped  by  the  removal  of  Mr.  A.  G.  Chandlee  firom  the 
State. 

In  the  Botanical  Department  the  investigation  of  goosberry  mildew  re- 
sulted simply  in  showing  the  dependence  of  this  disease  upon  atmospheric 
conditions,  not  a  trace  of  the  malady  appeared  on  even  our  most  suscepti- 
ble varieties,  though  they  were  exposed  to  every  condition  thought  con- 
ducive to  the  propogation  of  the  disease. 

The  work  undertaken  with  edible  fungi  is  expected  to  result  in  facts  of 
no  inconsiderable  economic  value.  Mushroons,  puff  balls  and  morels,  be- 
ing exceedingly  nutritious  and  palatable,  though  the  work  in  this  line  is 
still  incomplete,  &cts  new  and  of  a  practical  value  have  already  been  de- 
duced. 

Incidentally  during  the  year  a  new  disease  of  a  bacterial  nature  affect- 
ing Carnations  was  discovered,  concerning  which  a  brief  statement  has 
already  been  published ;  the  work,  however,  is  still  in  progress.  A  study 
of  variations  in  plants  grown  from  unripe  seed  has  been  in  progress  and  a 
report  has  been  made,  though  additional  facts  are  sought  by  a  continua- 
tion of  the  investigations.  The  same  assertion  is  true  of  the  influence  of 
the  weight  of  seed  upon  final  product;  tomatoes,  sweet  peas  and  bal- 
sams being  the  plants  chiefly  studied. 

SPECIAL  rihnSSTIGATIONS. 

» 

A  considerable  amount  of  work  has  been  performed  during  the  year 
outside  of  the  pre-arranged  scheme  of  investigation.  Most  of  this  has  re- 
sulted from  special  inquiries  made  by  farmers  and  has  only  individual  im- 
portance. It  has  been  our  aim,  however,  to  render  the  farmers  of  the 
State  every  possible  assistance  and  reply  to  all  queries,  even  to  the  extent 
of  making  special  investigations  where  the  case  seemed  to  demand  such, 
even  though  the  subject  was  simply  of  individual  or  local  significance. 
In  the  Chemical  Department  in  particular  a  very  considerable  amount  of 
work  is  done, 'consisting  chiefly  of  analyses  made  for  the  benefit  of  indi- 
vidual farmers,  or  at  the  instigation  of  other  departments  of  the  Station. 
The  results  thus  obtained  seldom  find  their  way  into  bulletins,  yet  not  infre- 
quently have  a  value  making  them  worthy  of  permanent  record,  and  the 
department  is  at  least  entitled  to  credit  for  the  work  thus  done. 

Among  analyses  to  which  these  remarks  refer  may  be  included  over  one 
hundred  analyses  of  milk,  eleven  analyses  of  cattle  foods,  ninety-two  an- 
alyses of  fertilizers,  two  toxicological  investigations  and  analyses  of  soil 
samples  from  all  the  Station  plots  and  a  considerable  number  received 
from  outside  parties. 

Certain  individual  analyses  are  worthy  of  record  as  possessing  special 
significance.     The  gas  liquor  from  the  University  gas  plant  was  found  to 
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contain  2.62  per  cent  of  ammonia,  givmg  the  liquor  a  considerably  higher 
valae  than  the  tar,  though  the  latter  has  heretofore  been  sold  and  the 
former  allowed  to  go  to  waste. 

A  fertilizer  offered  for  sale  in  the  State  was  found  to  contain  39.12  per 
cent  less  ammonia  than  the  sample  originally  furnished  for  official  analysis. 
A  sample  of  steamed  bone,  the  waste  product  from  a  glue  factory  and  not 
heretofore  utilized,  was  found  to  contain  30.78  percent  of  phosphoric  acid 
and  2.05  per  cent,  of  ammonia.  Two  bags  of  so-called  fertilizers  were  for- 
warded to  the  Station  for  trial,  being  placed  upon  the  market  by  the  Bay 
City  Fertilizer  Co. ,  one  under  the  name  of  Phosphate  Salt,  the  other  as 
Fertilizing  Salt  The  claims  made  by  the  manufacturers  were,  first,  ex- 
ceptional fertilizing  value,  and  second,  the  property  of  exterminating  cer- 
tain injurious  insects,  particularly  wire  worms  and  cut  worms.  A  quanti- 
tative analysis  of  the  so-called  phosphate  salt  showed  it  to  consist  chiefly 
of  crude  sodium  chloride  (common  salt)  calcium  sulphate  and  calcium 
carbonate,  with  a  mere  trace  of  phosphoric  acid.  The  so-called  fertilizing 
salt  was  found  to  possess  the  following  composition : 

Sodium  chloride 97.70 

Calcium  sulphate 44 

Insoluble  substance 47 

Moisture •    .    .    .    .    1.09 

Loss  on  ignition 30 

It  therefore  appears  that  neither  of  these  substances  contains  any 
appreciable  quantity  of  either  nitrogen,  potash  or  phosphoric  acid,  and 
therefore  possess  no  rating  as  commercial  fertilizers,  although  placed  on 
the  market  at  prices  equal  to  those  of  reliable  first-class  articles.  So  far 
as  the  claim  of  insecticide  value  was  concerned,  careful  and  repeated  trial 
by  the  Station  Entomologist  showed  that  they  were  effective  in  destroying 
insects  only  when  sufficient  of  the  salt  was  used  to  kill  the  plant  and  thus 
compel  the  insect  to  die  of  starvation. 

Another  material  necessarily  placed  in  a  similar  category  was  a  so-called 
Preserver  and  Grerminator  of  seeds,  offered  for  sale  by  F.  P.  Dimpfel,  of 
New  York.  It  was  claimed  to  be  an  *'  ammoniac  substance",  anti-parasitic 
and  to  possess  manurial  value.  Analysis  gave  it  the  following  composi- 
tion: 

Loss  on  ignition ,    9.90 

Lead  oxide  (with  acetic  acid) 59.07 

It  is  evidently  a  partly  dehydrated  acetate  of  lead,  with  an  admixture  of 
creosote,  the  latter  possibly  resulting  from  combustion  of  the  organic  im- 
purities present.  Field  trials  showed  it  to  possess  no  activity  foir  the  pur- 
poses for  which  it  was  claimed  to  be  a  specific. 

In  the  Veterinary  Department  a  very  large  number  of  patients  have 
been  subjected  to  treatment  frequently  the  methods  employed  being  of 
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an  e^perimeDtal  nature.  The  results  in  one  such  case  are,  I  believe,  of 
such  a  nature  as  to  demand  recording  here.  The  disease  in  question  con- 
sisting of  fistulated  withers,  exceptionally  prevalent  in  this  vicinitj.  The 
first  animal  subjected  to  treatment  had  been  twice  operated  upon  by  com- 
petent hands  before  being  brought  to  our  Veterinarian.  The  latter  re- 
peated the  operation  in  the  usual  manner,  laying  the  parts  well  open  with 
a  knifie  and  using  corrosive  sublimate.  The  wound  healed  thoroughly, 
but  the  swelling  still  remained  as  on  the  two  previous  occasions.  After  a 
lapse  of  about  three  months  the  fistula  again  broke  out  and  discharged, 
the  animal  being  brought  to  the  Station  Veterinarian  a  second  time  He 
decided  k)  operate  again,  using  the  firing  iron  in  conjunction  with  the 
knife.  A  free  incision  was  made,  laying  the  sinus  open  to  the  bottom 
and  carried  out  so  as  to  allow  free  exit  of  the  pus.  The  two  pipes  were 
then  dissected  away  and  the  wound  thoroughly  cleaned  with  a  1-500  solu- 
tion of  corrosive  sublimate. 

The  thermo  cautery  was  then  used,  heated  to  a  cherry  red.  With  it 
the  skin  was, punctured  along  the  line  of  the  rhomboideous  longer  muscle, 
passing  the  point  well  into  the  flesh.  The  firing  was  thus  continued  well 
up  the  neck,  about  thirteen  incisions  being  made,  and  thence  back  as  far  as 
the  space  usually  covered  by  the  back  pad  of  the  harness.  Both  sides 
being  afiected,  both  were  treated  in  like  manner.  The  afler  treatment 
consisted  in  daily  cleaning  the  wound  with  carbolic  acid  acidulated  warm 
water.  At  the  expiration  of  eight  weeks  the  wounds  were  entirely  healed 
and  the  swelling  gradually  disappeared  until  the  parts  resumed  their  nor- 
mal appearance. 

Now  after  a  lapse  of  five  months  there  are  no  evidences  of  any  return 
of  the  trouble,  and  the  success  attending  the  treatment  following  this  case 
has  been  repeated  with  a  considerable  number  of  patients  since  then, 
treated  in  like  manner. 

The  Station  Entomologist  is  very  differently  situated  from  any  other 
member  of  the  staff,  inasmuch  as  his  time  and  work  are  under  the  imme- 
diate control  of  the  Entomological  Division  of  the  Department  of  Agri- 
culture, which  Division  claims  first  use  of  all  original  work,  the  results  of 
which  must  be  first  published  in  the  Department's  regular  publications. 
The  work  is,  however,  done  at  the  Station,  largely  with  facilities  furnished 
by  us,  and  we  utilize  such  results  as  are  deemed  of  advantage  to  the  com- 
munity, in  whose  interest  we  are  laboring.  A  very  large  amount  of 
material,  however,  prepared  by  the  Entomologist  is  never  utilized  in  Sta- 
tion bulletins.  It  seems  but  just,  however,  that  the  Station  publicly 
records  the  results  of  such  work. 

Opportunity  is  therefore  taken  to  here  enumerate  the  published  results 
of  Entomological  work  done  at  the  Station  during  the  past  year,  and  not 
heretofore  included  in  Station  publications : 

*  'Some  injurious  and  beneficial  insects  of  Australia  and  Tasmania.  ^N^otes 
on  some  species  of  insects  which  affect  the  upper  portion  of  the  stems  of 
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several  grasses.  Ligyrus  gibbosus  iDJuring  carrots  in  Indiana.  The  sun- 
flower a  food  plant  of  Rhodobaenus,  13-pundatus;  the  dingy  cut-worm 
(agrotis  subgothica  haw)  destroying  strawberries.  The  effect  of  arsenical  in- 
secticides upon  the  honey  bee.  Does  the  wheat-stem  maggot  (maromyza 
Americana)  discriminate  between  different  varieties  of  wheat.  Dynastes 
tityus  in  Indiana.  The  field  cricket  destroying  strawberries.  Notes  on  the 
breeding  and  other  habits  of  some  species  of  curculionidse,  especially  of 
the  genus  tyloderna.  Southern  spread  of  the  Colorado  potato  beetle.  Life 
history  of  one  of  the  corn-bill  bugs  (sphenophorus  ochreus  lee).  Early  oc- 
currence of  the  periodical  cicada  Experiments  in  rearing  the  plum  curcu- 
lio  from  plums  and  other  fruits.  Report  of  observations  upon  insects 
affecting  the  cereal  grains.  Notes  on  the  following :  The  wheat  straw- 
worm  ;  wheat  stem- maggot ;  western  striped  cut- worm  ;  the  army  worm  ; 
a  new  cot- worm ;  crambue  zeellus ;  white  grub ;  varying  anomala ;  wheat 
wire- worm ;  drasterius  elegans  fab ;  12-spotted  diabrotica  ;  the  new  corn- 
bill  bug ;  the  chinch  bug ;  the  grain  aphis ;  experiments  on  rearing  the 
plum  curculio;  cimbex  Americana  in  Nebraska;  the  Tarmanian  lady 
beetle  vs.  the  American  blight ;  a  podurid  which  destroys  the  red  rust  of 
wheat ;  a  case  of  excessive  parasitism ;  some  unrecorded  enemies  of  the 
raspberry  and  blackberry  insects  affecting  salsify." 

THE  station's   RELATIONS  TO   FAEtMERS. 

The  Indiana  Experiment  Station  having  been  founded  for  the  express 
purpose  of  rendering  assistance  to  the  farmers  of  Indiana,  the  success  of 
the  Station  depends,  to  a  very  considerable  degree,  upon  the  relations  ex- 
isting between  Station  and  farmer  clientage,  and  must  be  measured  by 
the  attitude  taken  by  the  farmers  of  the  State  toward  this,  their  own 
special  institution.  What  these  relations  have  been  during  the  past  year 
must  therefore  furnish  the  truest  indication  of  the  results  to  be  accom- 
plished in  the  future  and  the  most  exact  criterion  by  which  the  degree  of 
success  thus  &kr  attained  may  be  measured.  The  most  forcible  evidence  of 
the  interest  taken  in  our  work  by  the  farming  community  of  the  State, 
and  their  appreciation  of  our  attempts  and  facilities  for  rendering  them 
assistance,  are  furnished  by  the  fact  that  several  times,  in  addition  to  the 
constant  queries  propounded,  farmers  in  different  parts  of  the  State  have 
requested  assistance,  which  has  led  to  the  investigation  of  special  problems 
not  embraced  in  our  original  scheme  of  work.  As  illustrations  of  work 
thus  undertaken  may  be  enumerated,  our  investigation  of  stinking  smut, 
conducted  in  response  to  a  request  from  farmers  in  Lagrange  County,  and 
resulting  in  the  publication  of  Bulletin  No.  28,  met  with  a  very  gratify- 
ing approval  from  all  parts  of  the  State. 

Bogus  soils  form  another 'subject,  in  like  manner,  undergoing  investiga- 
tion in  response  to  direct  appeals  made  us  by  a  considerable  number  of 
&rmers  from  various  localities.     The  study  of  chinch  bug  cholera  and  its 
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utilization  as  a  protection  against  the  depredations  of  the  insect  it  attacks, 
was  likewise  begun  at  the  request  of  a  farmer  of  Warrick  County,  the  re- 
sults of  which  really  exceeded  our  most  sanguine  expectations. 

A  disease  attacking  grapevines  to  the  great  injury  of  the  crop  along  the 
Ohio  river,  was  likewise  investigated  at  the  instigation  of  grape  growers 
in  that  portion  of  the  8tate.  Each  of  the  instances  thus  recorded  has  re- 
sulted in  demonstrating  the  ability  of  the  Station  to  render  practical 
assistance  to  the  agricultural  community  of  th«  State,  as  well  as  the  farm- 
ers' recognition  of  the  fact  and  their  desire,  nay,  determination  to  avail 
themselves  of  the  advantages  at  their  disposal. 

In  coming  in  contact,  as  the  Director  has  endeavored  to  personally  do, 
with  the  farmers  in  every  different  part  of  the  State,  particularly  at  the 
Farmers'  Institutes,  so  largely  attended  and  ably  supported  by  them,  he 
has  been  more  than  gratified  at  the  invariable  and  exceeding  interest  mani- 
fested in  the  work  of  the  Station  and  the  appreciation  to  its  fullest  extent 
by  the  fitrmers  of  the  State  of  the  possibilities  lying  before  them  through 
the  exertions  of  the  Experiment  Station. 

So  &r  as  it  is  possible  to  judge,  the  attitude  of  the  farmers  of  the  State 
toward  the  work  of  the  Station  is  one  of  unqualified  support,  and  during 
the  year  not  a  single  expression  antagonistic  to  the  work  of  the  Station 
has  come  to  our  notice,  nor  has  any  expression  of  unbelief  been  publicly 
made  in  any  gathering  of  farmers  where  the  work  of  the  Station  has  been 
discussed. 

RECOGNITION   OF  THE   WORK   OF  THE  STATION. 

As  an  indication  that  the  work  of  the  Experiment  Station  has  received 
commendation  at  the  hands  of  the  public  in  whose  interests  its  efforts  are 
made,  and  the  exact  character  of  the  recognition  afforded,  the  following 
extracts  from  private  letters  received  by  the  Station  and  from  the  press 
of  the  State  are  offered  in  evidence : 


Department  of  Agriculture, 

Office  of  Assistant  Secretary, 

Washington,  D.  C,  July  8,  1889. 

Horace  E.  Stockbridqe,  Ph.  D., 

Director  Agricultural  Experiment  Station,  LaFayette,  Ind. : 

Dear  Sir — In  our  investigations  relating  to  wheat,  its  culture,  etc., 
etc.,  there  are  no  more  satisfactory  experiments  than  those  of  the  Indiana 
Station.  I  am  much  pleased  with  your  work.  Have  you  any  sugges- 
tions to  make  with  reference  to  varieties  that  we  should  purchase  for  gen- 


89 

end  distribution?  Are  any  of  the  varieties  tested  by  you,  in  your  judg- 
ment, worthy  of  such  purchase?  If  so  will  you  please  indicate  which 
ones  and  from  whom  we  may  be  able  to  purchase  the  seed. 

Any  suggestions  that  may  be  in  your  power  to  give  with  reference  to 
the  subject  matter  will  be  carefully  considered. 

Yours  truly,  Edwin  Wulltts, 

Assistani  Secretary. 

Official  report  of  the  Weather  Observer  at  Seymour,  Jackson  County, 
Indiana,  also  published  in  the  Seymour  Democrat^  July,  1889 : 

"Acting  upon  the  kindly  advice  furnished  by  the  Agricultural  Experi- 
ment Station  to  the  effect  that  thorough  drying  would  restore  damp  wheat 
to  its  normal  condition  and  prevent  the  propagation  of  weevil,  our  &rmers 
have  saved  many  thousands  of  bushels  that  would  otherwise  have  been 
seriously  damaged  or  lost." 

I  may  add  that  a  very  large  proportion  of  the  wheat  of  Jackson  County 
was  injured  by  heavy  rains  during  the  time  of  harvest  and  thrashed  in  a 
damp  condition.  The  wheat  ware-house  men  refused  to  take  the  wheat 
at  more  than  about  three-fourths  of  the  ruling  market  price  and  refused 
to  allow  the  farmers  to  sun-dry  the  grain,  alleging  that  propagation  of 
the  weevil  would  result.  The  point  at  issue  was  referred  to  the  Station, 
with  the  result  as  inferred  above  of  enabling  the  farmers  to  market  their 
grain  at  full  market  rates.  The  actual  extent  of  the  pecuniary  value  of 
the  interference  of  the  Station  may  be  estimated  from  the  fiict  that  the 
wheat  yield  of  Jackson  County  is  estimated  at  approximately  250,000 
bushels. 

Letter  to  the  Indiana  Farmer  of  April  6,  1889,  referring  to  Bulletin 
No.  21  of  the  Station,  signed  Bobert  Jones : 

'*A  copy  of  this  bulletin  in  the  hands  of  any  farmer  would  be  of  great 
value  to  him,  and  if  in  the  hands  of  every  farmer  of  Indiana  and  its 
teachings  were  heeded,  it  would  every  year  add  more  to  the  wealth  of  the 
State  than  the  entire  amount  of  all  the  expenditures  of  the  State  to  the 
present  time  in  building  up  and  sustaining  Purdue  University." 

''Our  correspondent  is  correct  in  his  estimate  of  Bulletin  No.  21." — 
EdiioTS  Indiana  Farmer. 

President  Albert  Hall,  of  the  Laporte  County  Farmers'  Institute,  pub- 
licly stated  in  the  session  of  the  Institute  on  December  18,  1889,  that 
Bulletin  No.  28  of  the  Station,  offering  protection  against  the  smut  of 
grains,  would  be  worth  annually  more  than  $10,000  to  the  farmers  of 
Laporte  County  alone.  Wm.  H.  Temme,  Esq.,  of  Canal,  Warrick 
County,  who  was  supplied  with  the  germs  of  chinch  bug  cholera  by  this 
Station,  writes  that  by  the  assistance  thus  rendered  through  the  Station 
his  entire  com  crop  was  entirely  protected  from  the  ravages  of  the  pest, 
which  previous  to  the  interference  of  the  Station  threatened  the  total  de- 
struction of  the  crop. 
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A  further  evidence  of  the  recognition  of  the  true  character  of  the 
work  of  the  Station  on  the  part  of  the  farming  community  is  offered  by 
the  growth  of  the  Station  mailing  list,  embracing  the  names  of  the  regular 
farmer  recipients  of  the  Station  publications. 

January  1,  1889,  although  bulletins  had  been  published  under  the  au- 
spices of  the  congressional  act  for  an  entire  year,  the  mailing  list  contained 
but  800  addresses  of  farmers.  January  1 ,  1890,  the  proportions  of  this  same 
list  had  increased  to  4,000  addresses.  These  addresses,  it  may  be  added, 
have  been  voluntarily  forwarded  to  the  Station  by  thirty-two  hundred 
farmers  of  the  State  in  a  single  year,  with  the  request  that  all  station  pub- 
lications be  furnished  them,  in  compliance  with  the  law  of  Congress; 
most  favorable  evidence  of  a  positive  recognition  from  the  farmers  of  the 
State  of  the  utility  of  the  Station.  This  growth  has  not  been  the  result 
of  a  sweeping  of  the  State  for  the  procuring  of  postofBce  addresses,  our 
opinion  being  that  more  good  will  result  through  the  utilization  of  our 
publications  by  one  &rmer  who  desires  them  sufficiently  to  personally 
request  them  than  through  their  haphazard  distribution  to  a  hundred 
farmers  without  individual  request.  Our  only  attempt  at  increasing  the 
number  of  recipients  of  bulletins  being  simply  a  plain  statement  of  the 
actual  work  of  the  Station  before  various  farmers'  organization  through- 
out the  State. 

The  figures  here  given  apply  only  to  farmers  in  Indiana  alone.  It  may 
be  stated,  however,  that  there  is  not  a  State  or  Territory  in  the  Union 
from  which  requests  for  bulletins  have  not  been  made  by  farmers  during 
the  year. 

These  statements  of  actual  facts  are  made  for  the  sole  reason  of  contro- 
verting aspersions  occasionally  cast  upon  experiment  stations  and  intelli- 
gent farmers  by  usually  well  informed  agricultural  journals,  of  which 
the  following  extract,  taken  from  a  leading  farm  journal  of  an  adjoining 
State,  and  published  in  September,  1889,  serves  as  a  sample:  ''So  far, 
outside  of  a  few  farmers  in  New  England  who  farm  in  a  small  way,  and 
who  claim  to  have  derived  some  benefit  from  the  experiment  stations, 
we  have  yet  to  hear  of  a  single  farmer  in  the  great  farming  regions  of 
the  Middle  States,  or  the  great  West,  that  he  has  been  materially  bene 
fited  by  the  experiments  made  for  him  by  a  beneficent  government. 
Perhaps  these  experiment  stations  are  too  young ;  that  is,  they  have  not 
had  time  to  impress  the  farmers  of  their  respective  States  with  the  im- 
portance and  value  of  their  work,  and  that,  therefore,  their  influence  is 
yet  unfelt.  This  is  true  in  a  measure.  And  yet  we  apprehend  that 
there  may  be  something  in  the  modus  operandi  of  the  stations  themselves 
that  debars  farmers  from  receiving  the  intended  benefit.'^ 


41 


The  AgricuUural  Experiment  Station  cf  Indiana  in  Aeeonnt  vntii  the  U.  &, 

Year  ending  June  SO,  1889. 


DR. 

To  balance,  June  30,  1888    .    .   . 
To  appropriation 

CB. 

Supplies 

Repairs. 

Apparatus  and  fixtures 

Printing,  stationery  and  buUetins. 

Books 

Salaries  of  Staff 

Salaries  of  Assistants 

Fanners'  Institute  expenses  .   .    . 

Labor 

Postage 

Express,  freight  and  drajage    .    . 

Stock 

Gas 

Traveling  expenses 

Sundries  unclassified  .    .       .    .    . 
Balance  unexpended 


•87  09 
14,912  91 


$1,411  80 

155  55 

1,306  94 

824  41 

161  83 

6,158  63 

1,173  39 

110  25 

2,777  68 

82  00 

194  17 

102  00 

79  20 

239  45 

210  98 

11  72 


$15,000  00 


15,000  00 


The  above  is  a  correct  statement  of  the  receipts  and  expenditures  of  the 
United  States  Government  Fund  of  the  Agricultural  Experiment  Station 
of  Indiana,  as  taken  from  my  books. 

E.  A.  Elusworth, 
Secretary  of  Board  of  Trustees, 
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Expeninent 


DR. 

Balance  unexpended  June  30,  1888. 
Receipts  from  sale  of  farm  products . 

CR. 

Heating  apparatus 

Dry  wells 

Plumbing  Station  building 

Building  Lysimeter  and  coal  shute  . 

Repairs  to  bam 

Work  on  Station  building 

Lum*ber  for  boiler  room 

Balance  unexpended      


$264  08 
1,774  22 


$2,038  30 


$500  00 
22  79 
22  61 
63  36 
22  79 
106  24 
22  64 

1,277  88 


$2,038  30 


The  above  is  a  correct  statement  of  the  Improvement  Fund  of  vthe  Ag- 
ricultural Experiment  Station  of  Indiana,  as  taken  from  m  j  books. 

E.  A.  Ellbworth, 

Secretary  of  Board  of  Trustees, 

In  conclusion,  I  beg  to  state  that,  as  the  result  of  one  year's  work  with 
the  Station,  I  am  convinced  that,  though  mistakes  have,  perhaps,  been 
many,  and  results  not  always  what  were  hoped  for,  the  work  has  been,  all 
things  considered,  exceedingly  encouraging,  and  that  a  well-recognized 
beginning  has  been  made  toward  the  accomplishment  of  results  of  definite 
value  to  the  farmers  of  Indiana,  and  that  the  brightest  outlook  is  before 
the  Station,  evidenced,  particularly,  by  the  attitude  of  the  farmers  toward 
the  Station. 

We  have  recognized  the  &ct  from  the  beginning  that  the  great  field  of 
agricultural  research  could  never  be  covered  by  one  station,  and  that  con- 
centration of  energy  in  ours,  as  well  as  in  every  other  undertaking,  was 
absolutely  essential  to  the  highest  success.  Though  we  sincerely  hope  to 
be  able  to  meet  all  actual  demands  upon  our  resources,  we  have  attempted 
but  few  things  at  a  time,  but  propose  to  do  those  well.  We  shall  make 
one  thing  at  a  time,  and  one  only  a  specialty. 

Indiana  is  pre-eminently  a  wheat-producing  State ;  we  have  been,  there- 
fore, thus  far,  pre-eminently  a  wheat-studying  station,  and  the  result  of 
our  work  with  this  crop  has  not  only  added  to  our  knowledge  of  the  con- 
ditions underlying  successful  cultivation,  but  has  furnished  producers  with 
positive  protection  against  several  serious  enemies  of  the  crop.  We  have, 
moreover,  shown  the  relations  between  wheat  production  and  certain  other 
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fium  crops.  Having  aocomplished  recognized  results  with  wheat,  it  is  our 
intention  to  turn  next  to  some  other  crop  of  importance,  and  predominat- 
ing caltivation  in  the  State,  giving  the  season  during  which  crops  are  not 
grown  to  the  utilization  of  these  crops  by  farm  animals,  and  thus  grad- 
ually, but  constantly,  broaden  the  scope  of  our  work  and  the  possibilities 
of  accomplishment. 

Pursuing  these  methods,  recognizing,  however,  the  element  of  time 
necessarily  required  for  the  attainment  of  a  definite  end  in  agricultural 
investigation,  it  is  not  only  our  hope,  but  expectation  as  well,  to  ultimately 
reach  the  great  mass  of  &rmers  of  our  State,  and  practically  demonstrate 
to  them  the  availability  and  benefits  of  the  work  undertaken  solely  in 
their  interests. 
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Jam£^  H.  Smart,  LL.  D Acting  Director. 

C.  S.  Plumb,  B.  S V^ice  Director. 

William  C.  Latta,  M.  S Agriculturist. 

James  Troop,  M.  S Horticulturist. 

Henry  H.  Huston,  A.  M.,  A.  C Chemist. 

Joseph  C.  Arthur,  D.  Sc • Botanist. 

*Franci8  M.  Webster Entomologist. 

Theries  D.  Hinebauch,  M.  S.,  V.  8 Veterinarian. 

Arthur  Goss,  B.  S.,  A.  C Assistant  Chemist. 

Katherine  Golden,  B.  S Assistant  Botanist. 

^Prof.  Webster  is  located  at  Pardae  UBiveraity  as  special  agent  of  the  United  States 
Department  of  Agrietiltare,  Division  of  Entomology. 


THE  8TATE  OF  INDIANA,  | 
Executive  Department.       \ 

lieport  of  Purdue  Agricultural  Experiment  Station,  due  February  1, 
1891,  wa*«  filed  in  the  office  of  the  Governor  of  Indiana  January  29, 
1891. 

W.  B.  ROBERTS, 

Private,  Secretary. 


I 
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7b  thpi  Governor  of  Indiana  : 

I  herewith  preseut  the  Annual  lieport  of  the  A<^ricultural  Experi- 
ment StatioD  of  Indiana,  due  on  or  before  the  1st  of  F'ehruary,  i891, 
the  same  being  required  by  section  3  of  an  aet  entitled  **An  act  to  ch- 
tablieli  agricultural  experiment  stations  in  connection  with  the  collegeH 
established  in  the  several  SisitMs,  under  provisions  of  an  act  approved 
July  2,  1862,  and  of  the  actf  supplementary  thereto.*' 

This  report  consists  of  a  rep<jrt  of  the  Vice  Director  of  the  station, 
and  tlie  financial  report  of  the  Becretiiry  of  the  Board  of  Trust<»es. 

K<»spectfully  submitted, 

J.   H.  SMART, 

Frei^idpid. 

Purdue  University,  Lafayette,  Ind.,  Jan.  28,  1891. 


THIRD    ANNUAL    REPORT 


Pardae  Doiversitj  Amltural  Expeiimt  Mm,  ■ 


FOR  THE  YEAR    1890.    ' 


REPORT  OF  THE  VICE  DIRECTOR. 

To  thp  President,  J.  H.  Sm/irf : 

During  the  year  1890  the  work  of  the  Btation  has  been  industrioufllj 
carried  fon\^ard.  Early  in  June  Dr.  H.  E.  Stockbridge,  the  Director, 
resigned  that  position,  and  Bince  that  time  the  executive  work  of  the 
Rtatiou  has*  been, in  my  charge  an  the  Vice  Director,  as  I  assumed  that 
position  on  May  let.  Mr.  H.  L.  Bolley,  who  a<*ted  as  Assistant  Botanist, 
also  terminated  hw  connection  with  the  station  on  Augunt  Ipt  to  accept  a 
pofiitiyn  elsewhere.  Miss  Katharine  Golden,  a  graduate  of  Purdue,  wai« 
appointed  t/i  fill  the  position  made  vacant  by  Mr.  Bolley. 

BUILDINGS   AND   EQUIPMENTV. 

A  portion  of  the  special  State  appropriation  for  the  station  has  been 
employed  the  past  year  in  erecting  five  additions,  in  the  form  of  build- 
ings, to  our  equipment:  (1)  A  dairy  building  which  contains  a  gen- 
eral work  room,  milk  setting  room,  ice  house  and  cheese  curing  room. 
This  building  is  especially  constructed  for  experimental  work  and  also 
for  practical  purposes.  (2)  A  tool  house.  (3)  An  addition  to  the 
farm  house.  (4)  An  experimental  greenhouse.  The  foundations  of 
this  greenhouse  are  built,  but  the  superstructure  is  not  yet  erected, 
though  partly  on  the  grounds.  (5)  A  veterinary  building  in  which 
animal  diseases  can  be  investigated. 

But  a  comparatively  small  amount  of  apparatus  has  been  purchased 
during  the  year,  the  expenditures  tending  rather  toward  laboratory  sup- 
plies for  carrying  on  current  work. 
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INVE0TlUATfOKB. 


The  experimental  work  Id  progreen  during  the  year  w  re|K>rted  apoa 
in  the  following  reports  of  the  members  of  the  ntation  Htaff,  which  ih  a 
brief  synopsis,  intended  simply  to  show  what  the  line  of  work  is  that  m 
being  pursued  in  the  different  departments. 

In  the  feeding  barn,  late  in  the  year,  two  series  of  experiments,  in- 
tended to  extend  through  the  winter,  were  begun  to  study  the  influ- 
ence of  food  stuffs  upon  the  animal  system. 

'  The  Veterinarian  of  the  station  undertook  a  study  of  hog  cholera  and 
tuberculosis,  ))ut  this  work  waA  dis(;on tinned,  owing  to  a  lack  of  ma- 
terial. 

PUBLICATIONS. 

Four  bulletins  have  beoii  issued  during  the  year,  as  outlined  below : 

No.  30,  February,  1890,  p[).  11.     Infiueuza,  by  T.  D.  Hincbauch. 

No.  31,  April,  1890,  pp.  22.  Small  Fruit**  and  Vegetables,  by  Jame« 
Troop. 

No.  32  (vol.  II)  July,  1890,  pp.  22.  (1)  Treatment  of  Smut  ia 
Wheat,  by  J.  C.  Arthur.  (2)  Field  Experiments  with  Wheat,  by  W. 
C'.  Latta.     (3)  A  Note  on  Two  Inferior  Fertilizers,  by  C.  S.  Plumb. 

No.  33  (Vol.  II),  October,  1890,  pp.  23-54.  (I)  Small  Fruits,  bj 
J.  Troop.  (2)  Entomological  Notes,  by  F.  M.  Webster.  (3)  The  Ab- 
dorptive  Power  of  Soils,  by  H.  A.  Huston. 


REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


The  work  of  the  Botanical  Department  of  the  Station  hna  been  directa4 
during  the  year  1890  to  carrying  out,  with  more  completeness  and  greatfir 
exactness,  some  of  the  lines  of  work  planned  and  begun  in  the  two  p/nt- 
ceding  years,  and  in  additioB  has  undertaken  some  new  subjects. 


CORN, 


The  data  from  corn  raised  in  188i>,  froiii  weighed  kernels,  have  been 
completed  during  the  last  year.  From  the  resuks  it  has  bee&  IfiftPSMi 
that  on  all  the  eara  weighed  ( of  white  dent  corn  )  tha  heavMHt  kerftelt 
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are  at  the  butt  of  the  ear  and  decreuse  in  weight  with  much  uuiform- 
ity  from  butt  to  tip.  The  yield  of  shelled  corn  was  strongly  in  favor  of 
tht?  planting  from  the  heaviest  kerneln. 
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OATS. 


Cousi<U*rablfe  attention  luis  been  devoted  to  the  practical  benefitH  to  be 
derived  from  the  treatment  of  seed  oats  in  a  short  immersion  in  very 
hot  water.  The  data  and  conclusions  to  be  drawn  from  this  series  of 
experiments  are  now  iq  manuscript  form  awaiting  publication  lis  a  bulle- 
tin. In  brief,  it  wa  learnetl  that  st^ed  irrain  lost  "II  tn  :l\  |>er  cent,  in 
weijrht  by  bcin^  place<l  in  water  ranj;inir  froifl  120°  to  l')0*^  F.  for  three 
to  twenlv  minuti's.  Seeds  thus  treated,  iiowever,  invariablv  irerminated 
m4>re  ra[)idly  than  untreated  see<l,  amountiiiir  on  an  average  to  half  a 
day  acceleration  under  the  specially  favorable*  conditions  of  the  labora- 
torv  test.  In  the  iield  the  difi'ereiicc  in  rate  of  irrowth  is  readilv  seen 
for  some  time  after  the  plants  arc  above  the  surface  of  the  irround.  The 
advantaire  jraine<l  at  the  bciriuninir  of  tlie  sciu^on  is  not  lost,  altliou^h  it 
can  not  hmjr  be  followed  by  the  eye.  At  harvest  time  the  croj)  fronj  the 
treal^NJ  t^m^il  was  found  to  avera^re  an  inch  taller  than  the  other  and  to 
afford  ab(»ut  7  per  cent,  heavier  yield.  The  »*ea>*on  w:u<  an  unfavorable 
one  for  oats,  and  it  is  thou«rht  that  under  better  condition.-  of  growth  a 
still  more  marked  difference  between  th"  treated  and  the  untreat<'d  seed 
wouhl  be  evident. 

The  hot  water  tnatmtnt  of  t»ats  wa>  undertakiu  primarily  t(»  find  a 
means  for  preventing  the  smut,  which  proves  a  nmch  irreater  source  of 
lo»»s  to  the  Indiana  farmer  than  is  usually  reco^aiized,  being  fnun  8  to 
12  per  cent,  of  the  crop  uj)on  an  average.  The  result  of  tliis  work  has 
been  thoroughly  successful,  and  one  of  the  most  simple  and  inexpensive 
remedies  kn<»wn  in  the  whole  range  of  plant  diseast'.'*  can  be  confidently 
recommended  by  which  an  annual  lo.ss  of  $M(K),0O(l  in  the  oat  crop  can 
be  saved  to  the  farmers  of  the  State  by  the  ex])enditure  of  a  trifling 
amount  of  time  and  trouble  and  of  no  cash.  Tiie  method  to  be  pursued 
i.«+  to  iramers'  the  st^'d-grain  for  five  minutes  in  water  at  l.'M^  F.  If  the 
temperature  of  the  water  fluctuates  the  see<l  is  to  be  left  in  the  water  a 
shorter  time  a**  the  temperature  rises  and  a  longer  time  as  it  falls,  but  a 
variation  of  more  than  five  degrees  above  or  below  lo.")°  .-ihouhl  not  be 
aUowed. 

It  is  ft>und  that  the  beneficial  effects  follow  from  seed  sown  any  tinje 
after  treatment  up  to  three  mouths  and  probably  longer.  The  treatment 
need  not,  therefore,  be  left  to  the  day  before  sowing,  but  may  be  per- 
formeii  at  any  time  that  it  is  found  convenient. 
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WHEAT. 


Ex[)eriments  similar  to  those  upon  oats  have  been  carried  out  wiftlr 
wheat,  but  are  not  yet  so  far  along.  The  most  importa'nt  results  hsve- 
already  been  given  to  the  public  in  bulletin  82,  issued  kist  July,  and, 
the  main,  accord  with  what  has  just  been  said  regarding  oats. 

POTATOKS. 

The  most  extensive  and  elaborate  experiments  of  the  year  have 
directed   to  the  study  of  the  physiological  relation  between  the  tuber 
and  the  yield,  and  of  the  etiology  of  scab. 

As  the  orderly  arrangement  of  the  data  foi*  the  physiological  jwirl  m 
not  yet  completed,  it  is  only  possible  at  this  tinie  to  present  a  few  of  the 
questions  that  have  been  under  consideration.  "  These  questions  relate- 
to  the  advantage  to  be  gained  by  planting  large  or  small  tubers,  whole- 
or  cut,  more  or  less  j^eod  material  in  a  hill,  cut  immediately  or  at  some 
time  before  planting,  differences  in  the  eyes  due  to  location  on  thettther, 
and  the  number  of  shoot^^  in  the  hill. 

Regarding  tlie  cause  of  scab,  most    important   results  have  ltet»rt  ob- 
tained."    It  has  been  ascertained  bevond  a  doubt  that  the  scab  is  due  te 
parasitic  germs  entering  the  tuber  while  it  is  yet  growing,  and  by  their 
action  bringing  about  the  destruction  of  the  tissues,  giving  rise  to  the- 
appearance  known  as  scab.     The  germs  are  usually  introduced  into  the 
hills  with  the  tubers,  but  undoubtedly  persist  in  rich  soil  from  season  ta- 
season.     This  part  of  the   work   was  done   by   Mr.  H.  L.  Bolley  while 
assistant  botanist,  and   the   main   results   with  the  history  of  the  snbjeet 
have  been  published  in  **  Agricultural  Science*'  for  la*^t  September  and 
October.     Further  work  is  recjuired  to  apply  the  technical  results  so  &r 
obtained  to  devising  means  for  practically  preventing  the  ap|M»aram*c  of' 
the  scab  in  the  field. 

PKAS. 

I 

Both  garden  and  sweet  peas  have  been  used  to  test  the  question  of  the- 
relation  of  the  weight  of  the  seed   to  production,  but   the  datfl   are  noi 
yet  in  order. 

TOMATOES. 

The  inquiry  into  the  disturbance  in  development  of  the  plant  brought 
about  by  using  immature  seeds,  has  been  continued  during  the  last  year, 
and  is  yet  incomplete.  A  difference  of  three  weeks  in  earliness  of  npes- 
iug  for  the  fii*st  ten  fruits  was  recorded  in  favor  of  t:he  strain  grown  ftr 
five  generations  from  immature  seed  over  a  similar  strain  from  matme 
seed.  Only  a  slight  difference  in  this  respect  was  obtained  from  planti* 
grown  from  mature  and  immature  seed,  of  but  one  seju^on's  selectioo. 
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CARNATIONS. 


The  cause  of  an  importaDt  disease  of  carnation  pinkt^,  when  grown  in 
the  greenhouse  for  cut  flowers  has  been  satisfactorily  traced  to  specific 
grerros.  These  have  been  separate<l  and  cultivated  in  the  laboratory  and 
the  disease  prcMluced  in  healthy  plants  by  artificial  inoculation.  The  re- 
sults of  the  study  are  now  in  manuscript,  A  further  prosecution  of  the 
subject  in  order  to  ascertain  a  practical  prevention  is  contemplated. 

Quite  a  number  of  inquiries  of  minor  im{)ortance  have  been  taken  up 
from  lime  to  time,  which  it  is  not  necessarv  to  siM'cify  in  this  conuecti<m. 

•  J  • 

J.  ('.  Arthur. 


KEFORT  OF  CHEMICAL  DEl'AKTMENT. 


The  following  is  a  brief,  synoptical  report  of  the  work  of  the  Chemical 
Department  of  the  Kxj)eriment  Station  for  the  year  1M!M): 

Fixider  analyses  (completed) 'M 

Fodder  analyses  (under  wav) 11 

Edible  puff  balls,  extended  exaininati<m 1 

Fertilizing  in jrredients  in  farm  cro J >s  (analyses) 11 

Milk  analyses 2« 

Su^ar  beet  analyses       ...                     121 

Tankage 1 

Examination  of  cream  tartar 1 

4Seed  gerrainator  examined  .    .        . 1 

Fertilizers  ins[)ected  for  farmers 9 

Analyses  of  manure 2 

Nitrogen  estimations  in  corn 79 

Phosj>horic  acid  in  aluminic  phosphate 7i» 

Phosphoric  aci<l  in  bone  meal 42 

Examination  of  apples 1 

Special  extraction  of  fat  in  cattle  footl 92 

Comparison  of  C.   P.  and  Commercial   Citrate  in    determining   re- 
verted phosphoric  acid  in  Commercial  fertilizers      H 

Examination  of  sand 1 

(Jil  meal  inspected 1 

Examination  of  lime 2 

Examination  of  marl 1 
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• 

A  large  uumber  of  specimens  of  various  kinds  have  been  sent  in  for 
examination,  which  required  no  chemical  work,  but  merely  a  statement 
of  the  character  of  the  material.  Much  work  has  been  done  on  alum- 
inic  phosphate*:,  a  material  that  is  coming  into  use  in  commercial  fertili- 
zers, and  which  differs  materially  from  mineral  phosphates  in  its  behavior 
toward  the  re-agents  used  in  obtaining  the  valuation  of  phosphates.  It 
is  also  believed  that  the  work  on  fats  in  feeding  material  will  prove  of 
permanent  value. 

Experiments  were  begun  in  the  fall  to  determine  the  form  of  nitrogen 
best  adapted  to  wheat,  and  also  to  determine  whether  the  form  is  the 
same  at  all  sttiges  of  growth. 

Fourteen  varieties  of  fungi  have  been  collected  and  prepared  for 
analysis,  with  a  view  of  determining  their  nutritive  value. 

I  believe  that  the  work  on  sugar  beets,  which  has  been  in  progress  for 
the  last  three  years,  and  which  will  be  continued,  will  prove  of  the  high- 
est value  to  the  agricultural  interests  of  the  State. 

H.  A.  HuHtoN, 


RKPORT  OF  THE  AGRICULTURIST. 


The  following  is  a  synopsis  of  the  work  conducted  by  the  Agricultur- 
ist during  the  year  1890: 

I.     Te8T8  of  Varieties. 

1.  Wheat — Thirty  varieties  of   wheat   were  grown   under  like 

conditions  in  the  open  field.  Time  of  heading,  maturing, 
and  characteristics  of  straw  and  head  noted  ;  also  weight 
per  measured  bushel,  and  yields  of  straw  and  grain  per 
])lot  and  per  acre. 

2.  C-orn — Tweutv-&even  varieties  were  i^rowu  side  bv  Hide  under 

like  treatment.  Average  height  of  ear  and  of  entire 
stalk,  time  of  appearance  of  staminate  and  pistillate  flow- 
ers, time  of  maturing,  per  cent,  of  suckers  and  of  smutted 
stalks,  as  well  as  the  weight  of  grain  and  stalks  at  husk- 
ing time,  were  all  noted  and  recorded.  Samples  of  ears 
%  were  reserved  to  determine  the  percentage  of  shrinkage 
and  the  per  cent,  of  shelled  corn. 


13 

II.      Tests  of  Ratbb  of  Seeding. 

1.  Wheat — Rates  of  seeding  were  used,  rangkig  from  two  pecks 

per  acre  to  eight  pecks,  and  the  yields  per  acre  of  grain 
and  straw  noted. 

2.  Oats — Rates  of  seeding  ranged  from  four  pecks  per  acre  to 

twelve  pecks.  This  experiment  was  abandoned,  owing  to 
the  serious  lodging  of  the  crop  from  frequent  heavy  rains 
with  wind. 

HI.      Te8T8  of  Early  and  Late  Seeding. 

1.  Wheat — Dates  of  seeding  ranged  from  September  20th  to 
October  18th,  one  or  more  plats  being  sown  each  week. 
Time  of  maturing,  length  of  straw  and  yields  of  straw 
and  grain  were  recorded. 

2-  Oats — Dates  of  planting  ranged  from  April  8th  to  April 
22d,  one  or  more  plats  being  sown  each  week.  This  ex- 
periment was  abandoned  because  of  lodging  of  crop. 

<J.  Corn — Dates  of  planting  ranged  from  May  Ist  to  May  29th. 
Yields  of  grain  (ears),  good  and  poor  corn  noted. 

IV.  Teht  of  Fertilizer  on  Wheat. 

A  single  brand  wju?  tried,  with  the  result  of  a  slight  increase  in 
yield  and  a  net  loss  resulting  from  it**  use. 

V.  Tkht  of  Lastfnc;  Effect  of  Previous  Fertilization  on  Yield 

of  (/ORN. 

ir&i*  lime,  ammouiated  phosphate  and  fresh  horse  manure  were 
applied  in  1888  and  in  1884,  but  not  before  or  since.  Corn 
has  been  grown  cm  this  plat  every  year  since  1880.  Effects 
of  lime  and  phosphate  have  vanished,  but  the  manure  con- 
tinues to  show  a  fair  increase  in  vield. 

VI.  Comparison  of  Continuous  Grain  (trowino  and  Crop  Rota- 

tion AS  to  Effeci'h  on  Yields  of  Grain. 

On  Series  F  are  the  rotations — o-course,  6-course  and  7- 
course,  each  involving  two  years  of  grass  in  addition  to 
grain  crops.  On  Series  H  the  same  grain  crop  is  grown 
continuously,  or  two  grain  crops  are  grown  in  alternation. 
No  manure  was  used  on  either  series.  The  experiment 
was  begun  in  1880.  Series  F  is  now  producing  better 
grain  yields  than  Series  H.  All  crops  are  entirely  re- 
moved. 
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VII.  Tests  of  Full  and  Two-Thirds  Applicatioks  of  Completk 
Fertilizers  and  Manures,  with  Various  Systems  of  Crop- 
ping. 

1.  SerioH    1 — Cropping   corn    (1889)    and    wheat   (181)0)  alter- 

ternately.* 
Plat  2  fertilized  for  8(J-bushel  yield  of  wheat  per  acre. 
Plat  3  fertilized  for  20-bnnhel  yield  of  wheat  per  acre. 
IMat  o  manured  for  30-bushel  yield  of  wheat  per  acre. 
Plat  6  manured  for  2()-bushel  yield  of  wheat  per  acre. 

2.  Series  II — Cropping,  a  8-course,  corn  (1889),  barley  (1890), 

wheat  (1891),  clover  to  be  sown  with  wheat,  to  be  plowed 

under  for  corn. 
Plat  2  fertilized  for  40-bushel  yield  of  barley  per  acre. 
I*lat  3  fertilized  for  26-but'hel  yield  of  barley  per  acre. 
Plat  5  manured  for  40-bu8hel  yield  of  barley  per  acre. 
Plat  ()  manured  for  2(>bushel  yield  of  barley  per  acre. 
H.     Series  III — Cropping,  wheat  grown  continuously,  fertilizing 

and  manuring  same  as  I. 
4.     Series  V — Cropping,   a  4-course,   corn  (1^89),   oats  (1890), 

wheat  (1891),  duvvv  (1892). 
Plat  2  fertilized  for  oO-bushel  yield  of  (»ats  per  acre. 
Plat  8  fertilized  for  38-bushel  yield  of  oats  per  acre. 
Plat  5  manured  for  oO-bushel  yield  of  oats  per  acre. 
Plat  6  manured  for  33-bushel  yield  of  oats  per  acre. 
T).     Series  VI — Cropping,  a  6-coiirse,  corn  (1889),  beets  (1890), 

oats  (1891),  wheat  (1892),  grass  (orchard  and  clover) 

two  years  (189*5  and  1894). 
Plat  2  fertilized  for  12  tons  beet  roots  per  acre. 
Plat  8  fertilized  for  8  tons  beet  roots  per  acre. 
Plat  5  manured  for  12  tons  beet  roots  per  acre. 
Plat  6  manured  for  8  tons  beet  roots  [)er  acre. 
H.     Series   VII — Cropj)ing,   ch)ver   grown    continuously.     Land 

plaster,  pr)tash  and  manure  applied  to  separate  plats — 

enough  of  each  for  a  three-ton  crop. 

VHI.  Tests  of  Complete  and  Partial  Fertilization,  With  Ro- 
tation OF  Crops. 

Series  IV — Cropping,  a  5-course,  corn  (1889),  oat*i  (1890), 
wheat  (1891),  grass  (timothy  or  clover)  two  years  (1892 
and  1898).  The  amount  of  fertilizer  or  manure,  or  of  one 
or  more  ingredients  of  a  complete  fertilizer,  was  in  each 
case  sufficient  for  a  50-bushel  yield  of  oats  per  acre. 

*The  plan  to  be  folluweii  'n*  an  nbove,  though  thh  years'  experiments  (1890)  were  not  ex- 
actly a9  given  nboTe. 
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Plate  2,  3  and  4  devoted  to  a  test  of  complete  iiiauures 

and  fertilizers. 
Plate  6,  7  and  8  devoted  to  a  test  of  two  ingredients  of 

complete  fertilizers. 
Plat^  10,  11  and  12  devoted  to  a  test  of  one  ingredient  of 

complete  fertilizer. 
Plats  14,  15  and  16  devoted  to  a  test  of  lime  plaster  and 
salt  (30  pounds  each),  or  at  the  rate  of  300  pounds 
per  acre. 
Experiments  I  to  VI,  inclusive,  were  begun  several  yeai-s  ago. 
£xperinient8  VII  and  VIII  were  begun  in  1889.     The  aim  of  the  lat- 
is  to  determine  eventually  the  combined  effect  of  fertilization  and 
ppiug  on  the  ground,  and  on  quality  and  yield  of  crop. 

W.  V.  Latta, 

Aijrieultnrvtt. 


REPORT  OP^  THE  HORTICULTIRLST. 


The  following  is  a  synopsis  of  the  work  done  by  the  Horticulturist  for 
MOO: 

FKUITS. 

I-  Tests  of  varieties  of  orchard  fruits.  This  was  commenced  in 
1886,  when  there  were  planted  out  15  varieties  of  plums,  18  of  cherries, 
^  of  apricots,  2  of  peaches,  11  of  pears  and  -VI  of  apples. 

In  1887,  17  varieties  of  apples  were  add'^l  and  in  188M,  3  varieties  of 

^oinee,  8  of  plums,  7  of  cherries,  12  of  pears  and  49  of  apples,  making 

176  ID  all,  mostly  new  varieties.     A  portion  of  the  plums  and  cherries 

re  borne  three  crops  of  fruit  while  some  bore  this  year  for  the  first 

Ten  varieties  of  apples  bore  tlieir  first  crop  of  fruit  this  year, 

ic  of  which  are  very  promising.     Owing  to  the  extremely  mild  winter 

and  apricot  buds  began  to  swell  in  February  and  were  nearly  all 

-killed  by  the  freezing  weather  in  March. 

2.     Tests  of  varieties  of  small  fruits.     This  included  108  of  straw- 
rieg,  28  of  raspberries,  28  of  blackberries,  9  of  currants,  4  of  goose- 
ies  and  33  of  grapes.     Date  of  blossoming,  date  of  ripening,  vigor 
pbint,  hardiness,  size,  productiveness,  quality  and  firmness  were  all 


3.     Cross-fertilizing  strawberries  and   producing  new  varieties  from 
seeds.     These  have  borne  no  fruit  as  yet. 


4.  OhoervatioDg  on  peach-tree^t  which  were  I'aised  from  pits  taken 
from  fruit  affected  with  the  *  *  yello\^  8.  * '  To  deterniiDe  whether  the 
disease  iP  transmitted  through  the  poed.     Too  early  for  reriults  as  yet. 

5.  A  comparison  of  healthy,  seedling  peach-trees,  with  the  same 
budded  with  diseased  buds.  To  determine  to  what  extent  the  ''yel- 
lows '  *  may  be  transmitted  by  using  diseai^ed  budn.  Two  large  tree^  .be- 
gan to  show  signs  of  disease  this  seai^on. 

VKGETAIILES. 

H.  Tests  of  varieties  of  potatoes.  Eighty-three  varieties  were  planted 
and  given  the  same  cultivation  throughout  the  season.  Date  of  Htm- 
soming,  date  of  ripening,  yield  per  aero  of  marketable  and  unmarkcH- 
able  potatoes  were  all  recorded. 

7.  Noting  the  effect**  of  planting  a  different  number  of  eyes  in  a  hill. 
Tubers  selected  for  uniformity  in  size,  and  cut  in  pieces  ranging  from 
one  eye  to  five.  These  were  compared  with  a  whole  tuber,  and  the  yield 
per  a<'re  in  each  case  noted. 

8.  Noting  the  result  obtained  from  planting  potatoes  cut  in  single 
eye  pieces,  iv*  compared  with  the  same  number  of  eyes  cut  in  a  single 
piece.     Yield  carefully  recorded. 

S).  Large  rx.  small  j)otatoes  for  planting.  A  whole  large  tuber  planted 
alongside  a  whole  small  one  (one-fourth  the  size  of  the  larger).  Planted 
in  hills  and  given  hill  culture. 

10.  Testing  trench  ?v.  hill  culture.  To  determiue  which  is  prefer- 
able. 

11.  Testing  "seed  ends,"  middle  and  stem  ends  of  the  potato,  by 
dividing  it  into  thirds  before  planting.  To  asc*ertain  which  is  preferable 
for  planting. 

12.  Testing  the  value  of  sprouts  of  the  potato  for  planting,  by 
breaking  them  off  from  the  tuber  after  they  have  become  six  to  eight 
inches  long,  aud  planting  as  is  customary  with  sweet  potatoes. 

18.*  Tests  of  50  varieties  of  sweet  corn,  obtained  from  different 
sources  and  given  like  conditions.  The  per  <'ent.  germinating,  date  of 
blossoming,  date  of  edibility,  quality  and  comparative  yield  were  all 
noted. 

14.  Testes  of  30  varieties  of  garden  peas,  all  obtained  from  one  firm. 
Same  notes  taken  as  in  No.  18. 

15.  Tests  of  eight  varieties  of  sugar  beets.  To  determine  their 
sugar  producing  qualities. 

16.  Testing  the  comparative  value  of  **  Paris  green,"  "  l^oudou 
purple  "  and  **  arsenite  of  ammonia,"  as  insecticides,  the  latter  being  a 
new  compound  sent  out  this  season.  It  is  claimed  to  answer  every  pur- 
pose for  which  Paris  green  is  used,  while  the  cost  is  very  much  less. 
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17.  Bei?ides  the  foregoing,  a  large  number  of  varieties  of  fruits  have 
been  tested  at  the  ten  8ub-stationt«  hxjatod  in  different  portions  of  the 
State,  reports  from  which  have  been  received  and  recorded. 

James  Troop, 

Horticulturid. 

Respectfully  submitted, 

CHA8.  S.  PLUMB, 

Vice  Direditr. 

The  Agricultural  Experiment  Station  of  Indiana  in  account  with  the 
United  States  for  the  year  ending  June  30,  1890 : 

Dr, 

Balance  June  30,  1889 811  72 

Appropriations 14,988  28 

(V. 

Supplies 81,280  74 

Repairs •    .    .    .    .  152  65 

Apparatus  and  fixtures 504  56 

Improvements 11  75 

Printing,  stationery  and  bulletins 1,198  08 

Books 4  00 

Care  of  buildings 1  90 

Salary  of  staff 7,8:35  99 

Ai^sistants 070  4() 

Labor 2,923  02 

Postage 72  85 

Express,  freight  and  hauling 63  J)3 

Gas • 138  60 

Telegrams ....  19  07 

Advertising 11  05 

Miscellaneous 12  30 

Insurance 17  60 

Stock 359  00 

Traveling  expenses '        34  35 

Total.  ...••• 815,000  00 

The  above  is  a  correct  statement  of  the  general  fund  of  the  Agricul- 
tural Experiment  Station  of  Indiana  for  the  year  ending  June  30,  1890. 

E.  A.  Ellsworth, 

Secretary  Board  of  Trustees. 

2 — PUBDUK. 
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IiTiproveraent  fund,  Experiment  Farm,  for  year  ending  June  i^O,  1890 : 

Dr. 

Balance  unexpended  June  30,  1889 $1,277  88 

Receipts  from  sale  of  farm  products ...  2,797  04 

Cr. 

Salary $1,218  04 

Employes 666  88 

Apparatus  and  fixtures 34  97 

Expense  attending  American  Agricultural  College  Associa- 
tion      57  50 

Farmers'  institutes 14  20 

Books 71  00 

Insurance 50  00 

Repairs 38  88 

Labor 771  67 

Supplies 656  01 

Printing  and  stationery 51   50 

Improvements 26  25 

Advertising  .    .' 5  00 

Balance  unexpended 418  02 


Total $4,074  92 

The  above  is  a  correct  statement  of  the  improvement  fund  for  year 
ending  June  30,  1890. 

E.   A.  Ellsworth, 
Secretari/  Board  of  Tnistees. 


PURDUE  UNIVERSITY. 


FOURTH  ANNUAL  REPORT 


LAI'AYETTE,  INDIANA. 


1891. 


INDIANAPOLIS: 


^ 


PURDUE  i;niversity. 


FOURTH  ANNUAL  REPORT 


OP  JBR 


AgriGUltiiiol  Experiment .  Slolloii 


LAFAYETTE,  INDIANA. 


1891. 


INDIANAPOLIS: 

WM.  B.  BUKFORD,  CONTBACTOK  FOR  8TATK  PRISTIK6  AND  BINDING. 

1892 


BOARD  IN  CONTROL. 

Dec.  31,  1891. 


CHARLES  B.  STUART,  PreBident Lafayette. 

WILLIAM  A.  BANKS, Laporte. 

JASPER  X.  DAVIDSON, : Whitesville. 

ULRIC  Z.  WILEY, Fowler. 

SYLVESTER   JOHNSON, Irvington. 

DAVID  E.  BEEM, Speueer. 

James  H.  Smart,  LL.  D.,  President  of  the  University. 

Edward  A.  Ellsworth,  Secretary. 

James  M.  Fowler,  Treasurer. 


STATION  STAFF. 

Dec  31,  1891. 


C.  S.  Plumb,  B.  S Director. 

Wm.  C.  Latta,  M.  S Agriculturist. 

James  Troop,  M.  S Horticulturist. 

Henry  A.  Huston,  A.  M.,  A.  0 Chemist. 

Joseph  C.  Arthur,  D.  8c Botanist. 

W.  L.  Williams,   D.  V.  S Veterinarian. 

Arthur  Qoss,  B.  S.,   A.  C Assistant  Chemist. 

Kathbrine  E.  Golden,  B.  S Assistant  Botanist. 


7b  the  Goocn)or: 

I  herewith  transmit  the  Annual  Report  of  the  Purdue  Ex- 
periment Station,  due  February  1,  1892. 

Very  respectfully, 

C.  B.  STUART, 
January  26,  1892.  President  Board  of  T^-ustees, 


To  the  Pi-esident  of  the  Board  of  Trustees: 

I  herewith  present  the  Annual  Report  of  the  Agricultural 
Experiment  Station  of  Indiana,  due  on  or  before  the  first  of 
Februar3%  1892,  the  same  being  required  by  section  8  of  an  act 
entitled  "  An  act  to  establish  agricultural  experiment  stations 
in  connection  with  the  colleges  established  in  the  several 
States,  under  provisions  of  an  act  approved  July  2,  1862,  and 
of  the  acts  supplementary  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  sta- 
tion, and  the  financial  report  of  the  Secretary  to  the  Board  of 
Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

President. 

Purdue  University,  Lafayette,  Ind.,  January  25,  1892. 
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REPORT  OF  THE  DIRECTOR. 

lo  Preside7it  James  H.  Smart: 

As  Director  I  have  the  honor  to  render  you  the  following 
report  concerning  the  Experiment  Station  of  Purdue  Univer- 
sity during  1891 : 

Early  in  June,  I  was  officially  made  Director  of  the  Station 
by  the  Board  of  Trustees,  although  ae  Vice-Director  I  had 
supervised  the  affairs  of  the  Station  from  the  first  of  the  year. 
On  July  1  Dr.  S.  S.  Twombly,  Veterinarian,  resigned  that  posi- 
tion to  accept  a  chair  in  the  agricultural  college  at  Logan, 
Utah.  The  vacancy  caused  by  Dr.  Twombly's  resignation  has 
been  acceptably  filled  since  September  1  by  Dr.  W.  L.  Williams, 
of  Bloomington,  111.,  a  graduate  of  the  Veterinary  School  of 
McCJill  University,  and  a  practicing  veterinary  surgeon  of 
twelve  years'  experience.  Mr.  F.  M.  Webster,  who  has  for 
some  years  acted  as  Entomologist  to  the  Station,  under  the 
direction  of  the  Division  of  Entomology  of  the  United  States 
Department  of  Agriculture,  whose  ofiBcial  he  was,  was  on  July 
1  transferred  to  the  Ohio  Experiment  Station,  at  Columbus. 
These  are  the  only  changes  in  the  personel  of  the  Station  stafl: 
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during  the  year  1891.  Tlie  above  changes  caused  no  essential 
disturbance  of  work.  The  Veterinary  Department  was  never 
better  oflScered  or  equipped  than  at  the  close  of  this  year,  and 
active  investigation  is  now  in  progress  as  never  before.  While 
the  Station  received  material  benefits  from  the  work  of  Mr. 
Webster  as  the  agent  of  the  United  States  Department  of 
Agriculture,  his  research  was  controlled  by  it,  consequently 
the  severance  of  his  relations  with  the  Station  did  not  inter- 
rupt work  in  the  control  of  this  institution.  However,  in 
view  of  the  great  ravages  caused  by  insects,  I  should  deem  it 
a  judicious  move  for  this  Station  to  secure  the  permanent  ser- 
vices of  a  competent  economic  entomologist.  The  amount  of 
experimental  investigation  that  may  be  conducted  toward  re- 
stricting or  {»reventing  the  ravages  of  the  Hessian  ily,  chinch 
bug,  various  cut-worms,  cabbage  fly  and  numerous  other  very 
destructive  insects  is  almost  unlimited.  The  experimental 
orchard  has  now  reached  a  growth  where  insects  injurious  to 
fruits  will  cause  much  trouble,  conseciuently  it  will  furnish  a 
suitable  field  for  experimental  work  in  entomology. 

INVESTIOATIONS. 

Owing  to  a  constantly  improving  equipment,  and  more  and 
more  systematic  methods,  the  work  of  the  Station  has  materi- 
ally improved,  and  while  there  is  a  considerable  field  covered 
in  experimental  research  by  the  Station  staft*,  I  wish  to  espec- 
ially call  your  attention  to  the  following  lines  as  promising 
important,  far  reaching  results. 

A  study  has  been  made  for  several  years,  bearing  upon  the 
suitability  of  Indiana  as  a  sugar  beet  producing  State.  Beets 
have  been  grown  by  farmers,  under  Station  supervision,  cover- 
ing the  entire  northern  half  of  the  State,  as  well  as  some  points 
in  the  southern  half  It  is  gratifying  to  be  able  to  state  that 
results  lead  to  the  belief  that  sugar  may  profitably  be  made 
from  beets  in  Indiana,  from  favorable  soil,  climatic  and  other 
conditions,  among  the  more  important  of  the  latter  of  which 
may  be  mentioned  the  geographical  location  of  the  State  as  a 
distributing  point. 

In  view  of  the  large  wheat  interests  of  Indiana,  important 
investigations  are  being  conducted  by  the  chemical  dejiartment 
relating  to  the  application  of  nitrogenous  fertilizers  ui)on  this 


crop.  Tlie  experiments  of  the  Agrieultiirist  covering  yearn  of 
repetition  work  on  the  cereals  generally,  are  also  worthy  of 
comment.  The  constant  duplication  of  experiments  from  year 
to  year  on  the  influence  of  plant  food,  tillage,  cropping,  etc.,  is 
the  most  satisfactory  method  of  field  work,  and  this  system  is 
in  active  operation  in  our  experiments  on  the  cereals  and  the 
grasses  generally. 

In  the  Botanical  Department  three  plant  diseases  of  import- 
ance are  being  investigated,  and  already  much  has  been  ac- 
complished of  a  practical  nature  for  public  beneiit.  The  dis- 
eases are  (1)  grain  smut  (especiall^^  wheat  and  oats),  (2)  a  bac- 
terial disease  of  the  sugar  beet,  and  (3)  carnation  diseases. 

In  the  Veterinary  Department  special  investigations  are  in 
progress  concerning  Actinomycosis  or  Lumpy  Jaw  of  cattle. 

In  the  feeding  of  live  stock,  experiments  upon  steers  relate 
to  the  influence  of  the  physical  condition  of  the  rough  food 
upon  meat  production  ;  calves  are  receiving  comparative  rations 
of  whole  and  skim-milk;  and  pigs  are  being  fed  comi)ara- 
tively  on  corn  in  diiferent  forms,  and  on  rations  designed  for 
producing  in  the  one  case  lean  and  in  the  other  fat  meat. 

A  considerable  portion  of  the  above  experimental  work  will 
be  presented  to  the  public  in  bulletin  form  during  the  year  1892. 

PUBLICATIONS. 

The  mailing  list  of  the  Experiment  Station  has  been  entirely 
reorganized  and  a  new  list  established,  the  card  catalogue  sys- 
tem being  adopted,  this  method  being  very  satisfactory  and 
enabling  us  to  keep  a  proper  control  of  the  names  of  persons 
receiving  the  Station  publications.  Up  to  January  1,  1892, 
there  have  been  placed  5,800  addresses  on  the  new  list. 

Four  bulletins  have  been  issued  during  1891,  as  below : 

No.  34,  Vol.  II,  February,  1891,  pp.  55-80.  (1)  Sugar  beets,  by 
11.  A.  Huston.  (2)  Field  experiments  with  commercial  fer- 
tilizers and  manure  on  barley  and  oats,  by  W.  C.  Latta.  (3) 
Tests  of  vegetables,  by  Jas.  Troop. 

No.  36,  Vol.  II,  March,  1891,  pj).  80-107.  Loose  smut  of  oats, 
bv  J.  C.  Arthur. 
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No.  36,  Vol.  II,  August,  1891,  pp.  108-38.  (1)  Field  expori- 
ments  with  wheat,  by  W.  C.  Latta.  (2)  Testing  grain,  by 
W.  C.  Latta.  (3)  Wheat  scab,  by  J.  0.  Arthur.  (4)  Forms 
of  nitrogen  for  wheat,  by  H.  A.  Huston. 

No.  87,  Vol.  II,  December,  1891,  pp.  139-50.  (1)  Steer  feeding. 
A  comparison  of  cut  with  uncut  clover,  by  C.  S.  Plumb.  (2) 
Composition  and  valuation  of  Indiana  feeding  stuffs,  by  H. 
A.  Huston. 

In  order  to  furnish  the  press  with  certain  timely  information 
of  value,  hardly  necessitating  the  regular  bulletin  form,  two 
newspaper  bulletins,  of  one  page  each  have  been  {>ubli8hed,  as 
follows : 

No.  1.     August  1,  1881.     How  to  prevent  smut  in  wheat. 

No.  2.  October  19,  1891.  The  foot  and  mouth  affection  of 
cattle. 

As  there  is  enough  suitable  material  for  publication  during 
1892,  I  recommend  that  at  least  six  bulletins  of  experimental 
research  be  issued  during  the  ensuing  year. 

ACKNOWLEDGMENTS. 

During  the  year  1891  the  following  gifts  have  been  presented 
to  the  Station,  which  I  here  take  pleasure  in  acknowledging: 

From  Maj.  L.  C.  Camp,  Memphis,  Tenn.,  a  series  of  samples 
of  products  of  the  cotton  seed  oil  mills. 

From  Francis  Brill,  Hempstead,  N.  Y.,  11  packages  of  seeds. 

From  U.  S.  Department  of  Agriculture,  four  packets  Chinese 
potato  bulblets;  150  botanical  specimens;  numerous  publica- 
tions from  diflerent  divisions  of  Department. 

From  Steel  Bros.  &  Co.,  Toronto,  Canada,  wheat  and  carrot 
seed. 

From  John  Horner  &  Son,  Delair,  N.  J.,  melon  and  tomato 
seeds. 

From  J.  C.  Crossman,  Wolcottville,  Ind.,  potato  samples. 

From  Riley  &  Baldwin,  Thorntown,  Ind.,  one-fourth  bushel 
of  barley  seed,  and  samples  of  corn. 

From  F.  Barteldes  &  Co.,  Lawrence,  111.,  samples  seed  corn 
and  melons. 


9 

From  Wm.  Henry  Maule,  Philadelphia,  Pa.,  samples  New 
Freeman  Potato. 

From  N.  J.  Fleming,  Tabor,  lud.,  yellow  dent  seed  corn. 

From  Jas.  Riley,  Thorntown,  Ind.,  samples  seed  corn. 

From  S.  W.  Dungan,  Franklin,  Ind.,  samples  seed  corn. 

From  Daisy  Implement  Co.,  Pleasant  Lake,  Ind.,  one  hand 
cultivator  and  one  hand  plow. 

From  T.  B.  Terry,  Hudson,  Ohio,  sample  of  wheat. 

From  Rock  Island  Plow  Co.,  one  hay  rake  and  loader. 

From  Department  of  Agriculture,  Ontario,  Canada,  annual 
report  of  department. 

From  Robert  Warington,  F.  R.  S.,  Rothamsted,  England,  13 
reports  from  Rothamsted  Laboratory. 

From  Sir  J.  B.  Lawes,  Rothamsted,  England,  bound  volumes 
of  Memoirs  of  Rothamsted  Experiment  Station,  nine  in  num- 
ber. 

The  following  periodicals  have  been  sent  gratuitously  to  the 
Station,  for  which  we  hereby  express  our  thanks  to  the  pub- 
lishers : 

Agricultural  Epitomist Indianapolis,  Ind. 

American  Agriculturist New  York  City,  N.Y 

American  Bee  Journal Chicago,  111. 

American  Garden New  York  City,  N.Y 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Homestead Omaha,  Neb. 

American  Rural  Home Rochester,  N.  Y. 

American  SheepBreeder  and  WoolGrower.. Chicago,  111. 

American  Swineherd Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore,  Md. 

Breeders'  Gazette Chicago,  111. 

Chicago  Herald  (weekly) Chicago,  111. 

Drainage  Journal Indianapolis,  Ind. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  111. 

Farm,  Field  and  Stockman Chicago,  111. 

Farm  Implement  News Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farmers'  Advocate Loudon,  Ont.,  Can. 

Farmers'  Call Quincy,  111. 
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Farmers'  Home Dayton,  Ohio. 

Farmers'  Journal Hornellsville,  N.  Y. 

Farmers'  Record Muncie,  Ind. 

Farmers'  Review Chicago,  111. 

Hoard's  Dairyman Ft.  Atkinson,  Wis. 

Holstein-Friesian  Register  Boston,  Mass. 

Home  and  Farm Louisville,  Kv. 

The  Husbandman Bingham pton,  X.Y. 

Indiana  Farmer Indianapolis,  Ind. 

Industrial  American Lexington,  Ky. 

Insect  Life Wasliington,  D.  (/. 

Iowa  Homestead Des  Moines,  Iowa. 

Jersey  Bulletin Indianapolis,  Ind. 

Journal  of  Agriculture St.  Louis,  Mo. 

Journal  of  Mycology Washington,  D.  (\ 

Kansas  Citv  Live  IStock  Indicator Kansas  Citv,  Mo 

Kansas  Farmer Topeka,  Kan. 

Louisiana  Planter Xew  Orleans,  La. 

Maritime  Agriculturist  St.  Johns,  X.  Bruns. 

Michigan  Farmer Detroit,  Mich. 

Mirror  and  Farmer Manchester,  X.  11. 

Millstone  and  Corn  Miller ..Indianapolis,  Ind. 

Montana  Farming  and  Stock  Journal Helena,  Mont. 

National  Stockman  and  Farmer Pittsburgh,  Pa. 

Xebraska  Farmer Lincoln,  Xeb. 

New  Dairy,  The New  York  City,X  Y 

New  England  Farmer Boston,  Mass. 

Ohio  Farmer Cleveland,  Ohio. 

Pacific  Rural  Press San  Francisco,  ("al. 

Popular  Gardening Buffalo,  N.  Y. 

Practical  Farmer Philadelphia,  Pa. 

Rural  Home Philadelphia,  Pa. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ga. 

Sugar  Beet Philadelphia,  Pa. 

Wayne  Farmer Hagerstown,  Ind 

Western  Plowman  Moline,  111. 

Western  Swineherd Geneseo,  111. 

Wisconsin  Agriculturist Racine,  Wis. 

Wisconsin  Farmer Madison,  Wis. 

Finally,  I  wish  to  state  that  the  general  work  of  the  Station  is 
being  industriously  conducted,  and  that  all  the  members  of  the 
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staff  are  faithfully  engaged  in  its  interests.  I  respectfully  call 
your  attention  to  their  appended  reports,  giving  a  synopsis  of 
the  work  in  hand  in  the  different  departments  during  the  year 
1891.  Respectfully  suhmitted, 

C.  S.  PLUMB, 

Director. 


REPORT  OF  THE  AGRICULTURIST. 


Tlie  work  of  tlie  Agriculturist  has  been  devoted  largely  dur- 
ing the  year  1891,  to  carrying  out  field  experiments  previously 
begun.  Two  new  lines  of  experiments  have  been  inaugurated  : 
First,  to  determine  the  effect  of  deep  and  shallow  plowing; 
and  second,  cooperative  experiments  with  varieties  of  wheat 
in  various  parts  of  the  State.  A  brief  synopsis  of  the  year's 
work  is  shown  below  : 

I.  EXPERIMENTS    WITH    VARIETIES. 

1.  Wheat — Number  of  varieties  tested  in  1891,  twenty  one; 
time  under  trial,  one  to  eight  years;  average  yields,  twenty- 
five  to  forty-one  bushels;  yields  in  1891,  twenty-one  to  forty- 
four  bushels;  leading  sorts,  Velvet  Chaff,  Michigan  Amber, 
Fulcaster,  Early  Red  Clawson,  Jones'  Winter  Fife. 

2.  Corn — Number  of  varieties  tested  in  1891,  twenty-one ; 
time  under  trial,  two  to  five  years ;  average  yields,  forty  to 
seventy-four  bushels;  yields  in  1891,  thirty-four  to  seventy- 
six  bushels;  leading  kinds,  Purdue  Yellow,  Haben's  Golden, 
Boone  County  White,  Riley's  Favorite,  White  Prolific,  Yellow 
Nonesuch,  Yellow  Dent,  Yellow^  Speckled. 

3.  Oats — Number  of  varieties  tested  in  1891,  twenty-seven ; 
time  under  trial,  one  to  three  years  ;  average  yields,  thirty-four 
to  seventy-one  bushels;  yields  in  1891,  thirty-one  to  seventy- 
four  bushels ;  leading  varieties.  Wide-awake,  White  Russian, 
Probstier,  Badger  Queen. 

II.  EXPERIMENTS  WITH  THICK  AND  THIN  SOWING  AND  PLANTING. 

1.  Wheat — Quantity  of  seed,  two  to  eight  pecks  per  acre; 
time  under  trial,  seven  years ;  range  of  average  yields,  twenty- 
two  to  thirty-one  bushels;  range  of  yields  in  1891,  twenty-nine 
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to  forty  bushels ;  highest  average  yield  produced  from  eight 
pecks  per  acre ;  lowest  average  yield  produced  from  two  pecks 
per  acre. 

2.  Oats — Quantity  of  seed,  four  to  twelve  pecks  per  acre ; 
time  under  trial,  six  years;  range  of  average  yields,  forty-five 
to  fifty  bushels ;  range  of  yields  in  1891,  forty-three  to  fifty- 
four  bushels;  highest  average  yield  produced  from  eight  pecks 
per  acre ;  lowest  average  yield  produced  from  five  pecks  per 
acre. 

3.  Corn — Thickness  of  stand  ranged  from  ten  to  twenty 
inches  betw^een  individual  stalks  planted  in  drills;  time  under 
trial,  five  years;  range  of  average  yields,  forty-eight  to  fifty- 
six  bushels;  range  of  yields  in  1891,  forty-one  to  fifty-eight 
bushels ;  highest  average  yield  produced  from  stalks  fourteen 
inches  apart;  lowest  average  yield  produced  from  stalks 
twenty  inches  apart. 

III.  EXPERIMENTS  WITH  EARLY  AND  LATE  SOWING. 

Wheat — Range  of  dates,  September  18th  to  October  16th; 
time  under  trial,  three  years;  range  of  average  yields,  twenty- 
three  to  thirty-five  bushels ;  yield  from  earliest  sowing,  thirty- 
five  bushels ;  yield  from  latest  sowing,  twenty-three  bushels. 

IV.  EXPERIMENTS  WITH  LARGE  AND  SMALL  SEED  WHEAT. 

The  large  seed  was  that  which  passed  over  the  seed  screen  of 
the  fanning-mill,  and  the  small  seed  that  which  passed  through 
said  screen.  Time  under  trial,  three  years;  quantity  of  seed 
sown  per  acre,  one  and  one-half  bushels  on  all  plats ;  average 
yield  from  small  seed,  twenty-eight  bushels ;  average  yield  from 
large  seed,  thirty  and  one-half  bushels. 

V.  EXPERIMENTS  WITH  DEEP  AND  SHALLOW  PLOWING. 

This  experiment  was  commenced  in  the  spring  of  1891; 
range  of  depth  of  plowing,  four  to  twelve  inches ;  crop  grown^ 
Indian  corn  ;  results  thus  far  not  decisive.  These  plats  had  in 
previous  \eB.vs  all  been  plowed  about  eiglit  inches  deep.  All 
the  plats  received  a  liberal  manuring  in  the  spring  of  1891. 


REPORT  OF  THE  AGRICULTURIST. 


The  work  of  the  Agriculturist  has  been  devoted  largely  dur- 
ing the  year  1891,  to  carrying  out  field  experiments  previously 
begun.  Two  new  lines  of  experiments  have  been  inaugurated: 
First,  to  determine  the  effect  of  deep  and  shallow  plowing; 
and  second,  cooperative  experiments  with  varieties  of  wheat 
in  various  parts  of  the  State.  A  brief  synopsis  of  the  year's 
work  is  shown  below : 

I.  EXPERIMENTS    WITH    VARIETIES. 

1.  Wheat — Number  of  varieties  tested  in  1891,  twenty  one; 
time  under  trial,  one  to  eight  years;  average  yields,  twenty- 
five  to  forty-one  bushels;  yields  in  1891,  twenty-one  to  forty- 
four  bushels;  leading  sorts,  Velvet  Chaff,  Michigan  Amber, 
Fulcaster,  Early  Red  Clawson,  Jones'  Winter  Fife. 

2.  Coim — Number  of  varieties  tested  in  1891,  twenty-one; 
time  under  trial,  two  to  five  years ;  average  yields,  forty  to 
seventy-four  bushels;  yields  in  1891,  thirty-four  to  seventy- 
six  bushels;  leading  kinds,  Purdue  Yellow,  Haben's  Golden, 
Boone  County  White,  Riley's  Favorite,  White  Prolific,  Yellow 
Nonesuch,  Yellow  Dent,  Yellow  Speckled. 

3.  Oats — Number  of  varieties  tested  in  1891,  twenty-seven  ; 
time  under  trial,  one  to  three  years ;  average  yields,  thirty-four 
to  seventy-one  bushels;  yields  in  1891,  thirty-one  to  seventy- 
four  bushels ;  leading  varieties,  Wide-awake,  White  Russian, 
Probstier,  Badger  Queen. 

II.  EXPERIMENTS  WITH  THICK  AND  THIN  SOWING  AND  PLANTING. 

1.  Wheat — Quantity  of  seed,  two  to  eight  pecks  per  acre; 
time  under  trial,  seven  years ;  range  of  average  yieldg,  twenty- 
two  to  thirty-one  bushels;  range  of  yields  in  1891,  twenty-nine 


to  forty  bushels ;  liigliest  average  yield  produced  from  eight 
peeks  per  acre ;  lowest  average  yield  produced  from  two  pec^ks 
per  acre. 

2.  Oats — Quantity  of  seed,  four  to  twelve  pecks  j)er  acre; 
time  under  trial,  six  years;  range  of  average  yields,  forty-live 
to  fifty  bushels;  range  of  yields  in  1891,  forty-three  to  fifty- 
four  bushels;  highest  average  yield  produced  from  eight  pecks 
per  acre;  lowest  average  yield  produced  from  five  pecks  per 
acre. 

3.  Corn — Thickness  of  stand  ranged  from  ten  to  twenty 
inches  between  individual  stalks  planted  in  drills;  time  under 
trial,  five  years;  range  of  average  yields,  forty-eight  to  fifty- 
six  bushels;  range  of  yields  in  1891,  forty-one  to  fifty-eight 
bushels ;  highest  average  yield  produced  from  stalks  fourteen 
inches  apart;  lowest  average  yield  produced  from  stalks 
twenty  inches  apart. 

III.  BXPERIMENTS  WITH  EARLY  AND  LATE  SOWINCf. 

Wheat — Kange  of  dates,  September  18th  to  October  16th; 
time  under  trial,  three  years;  range  of  average  yields,  twenty- 
three  to  thirty-five  bushels ;  yield  from  earliest  sowing,  thirty- 
five  bushels ;  yield  from  latest  sowing,  twenty-three  bushels. 

IV.  EXPERIMENTS  WITH  LARGE  AND  SMALL  SEED  WHEAT. 

The  large  seed  w^as  that  which  passed  over  the  seed  screen  of 
the  fanning-mill,  and  the  small  seed  that  which  passed  throngh 
said  screen.  Time  under  trial,  three  years;  quantity  of  seed 
sown  per  acre,  one  and  one-half  bushels  on  all  plats ;  average 
yield  from  small  seed,  twenty-eight  bushels ;  average  yield  from 
large  seed,  thirty  and  one-half  bushels. 

V.  EXPERIMENTS    WITH    DEEP    AND    SHALLOW    PLOWING. 

This  experiment  was  commenced  in  the  spring  of  1891; 
range  of  depth  of  plowing,  four  to  twelve  inches ;  crop  grown^ 
Indian  corn  ;  results  thus  far  not  decisive.  These  plats  had  in 
previous  years  all  been  plowed  about  eigjit  inches  deep.  All 
the  plats  received  a  liberal  manuring  in  the  spring  of  1891. 
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VI.  BXPKRIMKNTS  WITH  DEEP  AND  SHALLOW  CULTIVATION  OF  CORN. 

Range  of  deptli :  shallow,  one  to  two  inches;  deep,  two  and 
one-half  to  four  inches;  time  under  trial,  three  years;  average 
yield  from  deep  culture,  fifty-four  bushels ;  average  yield  from 
shallow  culture,  fiftv-six  bushels. 

VII.  KXPERIMBNTS    WITH   DIFFERENT   CORN   CULTIVATORS. 

Number  of  implements  tested  in  1891,  five;  time  under  trial, 
one  to  three  years;  three  distinct  types  of  cultivator  were 
used,  viz. :  the  common  two-horse  corn-plow  with  two  shovels 
in  each  gang;  the  spring-tooth  cultivator,  with  five  teeth  in 
each  gang,  and  the  "gopher"  which  merely  shaves  below  the 
surface.  Average  yield  of  corn  :  corn-plow,  fifty-six  bushels ; 
spring-tooth  cultivator,  fifty-nine  bushels;  "gopher"  culti- 
vator, sixty  bushels. 

VIII.  CO-OPERATIVE    EXPERIMENTS    WITH    VARIETIES    OF    WHEAT. 

These  experiments  were  begun  in  the  fall  of  1890,  the  pur- 
pose is  to  check  the  results  obtained  at  the  Experiment  Station  ; 
results  will  be  given  in  later  reports. 

■ 

IX.  CO-OPBRATIVB  EXPERIMENTS  TO  DETERMINE   EFFECT  OF  CHANGE 

OF  SOIL  AND  CLIMATE  ON  YIELD  OF  WHEAT. 

This  work  was  begun  in  the  fall  of  1891  by  obtaining  seed 
wheat  of  one  variety  grown  at  Sub-Stations  to  grow  alongside 
of  seed  of  the  same  variety  produced  at  the  Experiment  Sta- 
tion. 

X.  EXPERIMENTS  TO  DETERMINE   EFFECT  OF  PREVIOUS  MANURINd  ON 

YIELD  OF  CORN. 

(tas  lime,  ammoniated  j»liosphate  and  fresh  horse-manure 
were  applied  in  1888  and  in  1884  to  ground  that  has  been  pro- 
ducing corn  continuously  since  1880  to  the  ]»resent.  There  has 
been  no  fertilization  before  or  since  the  years  named  above. 
The  gas  lime  and  phosphate  have  had  practically  no  effect  on 
yield;  average  gain  per  acre  from  horse-manure,  over  twelve 
bushels;  gain  from  horse-manure  in  1891,  seven  bushels;  ag- 
grei^ate  gain  from  horse-manure  in  eight  years,  nearly  one 
luin<lred  bushels. 
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XI.  EXPKRIMBNTS  WITH  ROTATIVE  CROPPING  AND  CONTINUOUS  GRAIN 

GROWING    WITHOUT   MANURE. 

Corn,  oats  and  wheat  are  grown  continuously  on  series  II. 
The  same  grains,  in  connection  with  beans,  roots  and  grass, 
are  grown  in  rotation  on  series  F.  The  entire  crop  is  harvested 
and  removed  in  every  case.  The  average  yields  of  the  staple 
grains  for  the  last  four  years  are  as  follows :  Series  F — corn, 
thirty-four  bushels;  oats,  thirty-five  bushels;  wheat,  twenty- 
one  bushels.  Series  H — corn,  thirty  bushels;  oats,  twenty-six 
bushels;  wheat,  fourteen  bushels.  Average  gain  per  acre  from 
rotative  cropping:  corn,  four  bushels  ;  oatB,  nine  bushels  ;  wheat, 
seven  bushels. 

XII.  EXPERIMENTS  WITH  FULL    AND    TWO-THIRDS    APPLICATIONS    OF 
MANURE  AND  FERTILIZERS. 

The  purpose  of  these  experiments  is  to  determine  (1)  the 
maximum  limits  of  crop  production,  and  (2)  the  relative  econ- 
omy of  heavy  and  light  manuring.  Fresh  stable  manure  and 
high  grade  commercial  goods  are  used  in  these  trials.  Time  of 
trial  two  years ;  average  gains  in  bushels  per  acre  of  the  sev- 
eral grain  crops,  as  follows : 


APPLICATIONS. 


BARLE7. 


CORN.       OATS. 


WHEAT. 


Full  applications  of  fertilizers... 
Two-thirds     " 

Full  applications  of  manures  ... 
Two-thirds     '' 


12.3 

6.7 

2.5 

9.1 

9.1 

3.3 

8.2 

16.6 

11.7 

8.6 

15.0 

9.4 

3  6 

78 

4.8 


XIII.       EXPERIMENTS  WITH  COMPLETE  AND  PARTIAL  FERTILIZERS  AND 
MANURES. 

As  the   results  of    this  work,  which  was    begun  only  two 

years  ago,  are  not  conclusive  as  yet,  a  full  statement  is  reserved 

for  a  future  report. 

Respectfully  submitted, 

W.  C.  LATTA, 

Agrlcultarif<t, 
ToC.  S.  PLC  MB, 

Director, 


REPORT  OF  VETERINARY  DEPARTMENT. 


My  connection  with  this  Station  dating  only  from  Septem- 
ber last,  there  is  little  to  report  relative  to  investigation  of 
animal  diseases.  During  the  earlier  part  of  my  incumbency 
there  was  prevalent  to  a  considerable  extent  in  this  section  the 
comparatively  new  and  as  yet  illy  understood  foot  and  mouth 
disease  of  cattle,  and  a  brief  bulletin  (newspaper)  was  issued 
relating  to  the  treatment  of  affected  animals  designecT  merely 
to  alleviate  the  most  annoying  and  dangerous  symptoms.  Ex- 
periments were  also  undertaken  with  three  dairy  calves,  in 
which  it  was  attempted  to  produce  the  disease  by  transferring 
the  disease  products  from  the  mouth  of  a  seriously  affected 
cow,  to  the  healthy  calves,  the  diseased  discharges  being  vio- 
lently rubbed  into  the  mouths  of  the  experimental  calves.  The 
latter  were  visited  daily  for  as  long  a  time  as  seemed  at  all 
warrantable,  and  no  signs  of  the  disease  were  manifested. 
These  results  are  in  full  accord  with  similar  experiments  con- 
ducted by  me  in  Illinois  a  few  weeks  earlier. 

Experiments  have  been  begun  with  actinomycosis  (lumpy- 
jaw),  but  the  disease  is  one  of  slow  development  and  the  work 
has  not  yet  suflBciently  progressed  to  afford  any  results  worthy 
of  communicating.  I  expect  to  continue  the  study  of  this  dis- 
ease in  relation  to  its  contagiousness  and  the  status  of  the  flesh 
of  affected  animals  for  human  food. 

1  am  further  watching  with  great  interest  a  disease  developed 
in  two  experimental  pigs,  which  is  a[4)areiitly  due  to  the  food 
and  environments  under  which  the  animals  were  placed. 

Hespcctfully  submitted. 

W.  L.  WlLLlAiM8, 
To  C.  S.  PLUMB,  VpferhnfrHf)i, 

Diri'cfor. 


REPORT  OF  CHEMICAL  DEPARTMENT. 


The  following  is  a  brief  synoptical  report  of  the  Chemical 
Department  of  the  Experiment  Station  for  the  year  1891 : 

Cattle  food  analyses 23 

Manures,  special  fibre  analyses 6 

Sugar  beet  analyses 188 

Fertilizers,  inspection  analyses.* 7 

Preservaline 2 

Supposed  poisoning,  calf 1 

Tallow  factory  refuse 1 

Waters 5 

Soil 2 

Phosphate  waste 1 

Potash  salt 1 

Nitrogen  in  wheat 28 

Phosphates 161 

Assay  for  gold  and  silver 1 

Field  work  has  been  in  progress  on  sugar  beets  on  the  farm 
and  samples  of  seed  were  furnished  to  70  outside  points  in 
the  State.  Analyses  of  the  beets  were  made  as  soon  as  these 
stations  forwarded  the  beets  raised,  The  work  in  this  line  has 
been  quite  an  advance  over  that  done  in  previous  years,  both 
in  amount  and  quality. 

One  set  of  experiments  in  the  field  on  the  forms  of  nitrogen 
for  wheat,  63  plats,  has  been  completed  and  experiments  on 
105  plats  are  now  in  progress. 

Field  experiments  were  conducted  on  phosphates,  with  espe- 
cial reference  to  pliosphates  containing  high  percentages  of 
alumina.  Experiments  are  now  in  progress  in  the  green-house 
on  the  same  subject. 

2— PURDUK  Ex.Sta. 


i- 


^ 


18  . 

It  is  believed  that  the  work  done  on  phosphate  of  alumina 
has  been  of  value,  inasmuch  as  it  shows  not  only  the  differ- 
ence in  chemical  behavior  between  this  material  and  the  usual 
forms  of  phosphates,  but  also  shows  that  these  differences  call 
for  different  usage  in  the  application  of  this  material  in  agri- 
culture, and  points  out  the  line  of  its  successful  use. 

Considerable  attention  has  been  given  to  investigation  and 
improvement  of  analytical  methods  used  in  agricultural  an- 
alysis. During  the  year  considerable  work  was  done  on  deter- 
mination of  boracic  acid,  methods  for  analysis  of  cattle  foods, 
and  methods  of  analysis  of  phosphates.  The  Chemist  was  re- 
porter on  phosphoric  acid  and  water  for  the  Association  of 
Official  Agricultural  Chemists  during  the  past  year,  and  the 
methods  developed  in  the  laboratory  of  the  Department  were 
adopted  as  official  methods  by  that  body. 

The  usual  number  of  specimens  of  material  of  various  kinds, 
requiring  little  chemical  work,  but  a  statement  of  the  kind  of 
material,  have  been  received  and  reported  upon. 

The  Department  is  called  upon  frequently  for  work  and  in- 
formation by  the  other  departments  of  the  Station,  and  con- 
siderable tinie,  labor  and  material  are  devoted  to  this  part  of 
the  work. 

The  equipment  of  the  Laboratory  has  been  well  maintained, 
and,  in  addition  to  the  current  additions  of  apj)aratus,  a  polari- 
scope,  with  accessories,  a  large  mill  for  grinding  samples  of 
feeding  material,  and  a  special  drying  apparatus  for  moisture 
determinations  in  feeding  material,  have  been  added. 

Respectfully  submitted, 

H.  A.  HUSTON, 

Chemist, 
To  C.  S.  PLUMB, 

Director. 


REPORT  OF  THE  HORTICULTURAL  DEPARTMENT. 


The  following  is  a  synopsis  of  the  work  done  by  the  liorti- 
culturist  for  1891 : 

FRUITS. 

1.  Tests  of  varieties  of  orchard  fruits — These  remain  about  the 
same  as  given  in  the  last  report,  with  the  exception  of  a  few 
varieties  added  last  year.  Owing  to  severe  frosts  early  in  tlie 
season,  but  little  fruit  was  obtained,  but  the  trees  have  all  made 
a  very  luxurient  growth  and  appear  to  be  perfectly  hardy. 

2.  Tests  of  varieties  of  small  fruits — This  is  a  continuation  of 
the  variety  tests  in  which  is  recorded  the  first  bloom,  iirst  ripe, 
iirst  picking,  length  of  bearing  season,  vigor  of  plant,  compar- 
ative productiveness,  size,  quality  and  firmness  of  fruit.  This 
included  63  varieties  of  strawberries,  28  raspberries,  16  black- 
berries, 9  currants,  4  gooseberries,  and  33  grapes. 

3.  Cross-fertilizing  strawberries  and  producing  new  varie- 
ties from  the  seeds,  some  of  which  are  very  promising. 

4.  The  improvement  of  the  persimmon  and  papaw,  by  selec- 
tion and  cultivation,  was  commenced. 

5.  The  study  was  begun  this  year  of  the  relative  value  of 
buds  for  grafting,  as  influenced  by  their  position  on  the  branch. 
This  will  require  some  time  before  results  can  be  obtained. 

VEGETABLES. 

1.  Tests  of  rffrieties  of  potatoes — In  this  exi>eriment  W  differ- 
ent varieties  were  planted  and  given  the  same  treatment 
throughout  the  season.  The  special  records  taken  were  of 
bushels  per  acre  of  marketable  tubers,  bushels  per  acre  of  small 
tubers,  total  yield  per  acre,  and  date  of  ripening. 

2.  Testing  commercial  and  other  fertilizers  on  potatoes  for 
the  purpose  of  ascertaining  whether  the  soil  was  deficient  in 
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either  nitrogen,  phosphoric  acid  or  potash.  For  tliis  purpose 
bone-black,  nitrate  of  sbda  and  sulphate  of  potash  were  used 
in  different  quantities  on  different  plats,  and  results  recorded. 

3.  Methods  of  cutting  potatoes  for  planting,  also  effects  of 
sub-soiling,  mulching,  level  and  hill  culture,  using  as  fertilizers 
an  equivalent  of  160  lbs.  of  potash,  90  lbs.  of  phosphoric  acid, 
and  125  lbs.  of  ammonia  per  acre.  This  was  thoroughly  mixed, 
and  one-half  applied  broad-cast  after  the  trenches  were  pre- 
pared, and  the  remainder  after  the  trenches  were  filled. 

Plats  1,  2  and  3  w^ere  planted  as  follows,  each  plat  being 
divided  into  three  smaller  ones: 

Plat  la  whole  tubers,  18  inches  apart  in  the  row. 

Plat  16  whole  tubers  with  seed  end  removed,  same  distance. 

Plat  Ic  one-half  tuber  with  seed  end  removed,  split  length- 
wise, cut  surface  down. 

Plat  4,  all  planted  to  seed  ends.  In  other  respects  the  same 
as  the  others. 

The  whole  of  plat  1  received  about  one  inch  of  mulch  after 
the  tubers  had  been  partially  covered  with  soil,  after  which  the 
trenches  were  filled  with  soil. 

In  plat  2  the  trenches  were  only  partially  filled  with  soil  at  the 
time  of  planting,  but  gradually  filled  with  the  cultivator  to  the 
general  level. 

Plat  3  was  filled  level  full  at  the  time  of  planting.  In  other 
respects  like  plat  2. 

Plat  4  was  only  partially  filled  at  the  time  of  planting  and 
filled  in  later. 

All  plats  were  given  level  culture  till  July  10th,  when  each 
alternate  row  was  hilled  up. 

4.  The  following  conclusions  may  be  expressed:  First, 
sub-soiling  gave  a  very  small  increase  in  yield  over  ordinary 
plowing.  Second,  the  mulch  was  injurious  rather  than  benefi- 
cial. Third,  ridge  culture  gave  a  small  increase  over  level. 
Fourth,  half  tubers  gave  a  larger  yield  than  whole  ones. 
Fifth,  seed  ends  gave  a  much  larger  proportion  of  large  tubers. 
Sixth,  trenches  filled  only  half  full  at  time  of  planting,  gave 
a  larger  yield  than  those  filled  full. 

5.  Testing  40  varieties  of  sugar  corn,  obtained  from  different 
sources  and  given  like  conditions.  The  per  cent,  germinating, 
date  of  blossoming,  date  of  edibility,  quality  and  comparative 
yield  were  noted. 
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6.  Improving  quality  of  certain  varieties  of  corn  by  croBS- 
fertilization. 

7.  Tests  of  35  varieties  of  garden  peas,  all  obtained  from 
one  source.     Same  notes  as  No.  5. 

8.  Tests  of  30  varieties  of  Wax  beans  obtained  from  dif- 
fei-ent  sources.     Various  synonyms  discovered. 

9.  Tests  of  tomato  seed  from  early  and  late  ripening  fruits. 
Also  number  of  times  best  to  transplant  before  finally  planting 
out  in  the  open  field. 

INSECTICIDES. 

1.  The  following  tests  were  made  with  insecticides  on  po- 
tatoes for  the  Colorado  potato  beetle  {Dorifphora  lO-linefifa). 
The  plat  was  divided  into  two  parts,  on  one  of  which  the  ma- 
terials were  used  in  the  dry  state  (except  the  arsenite  of  am- 
monia), and  on  the  other  in  solution.  Each  half-plat  was  di- 
vided into  live  smaller  parts,  on  which  were  used  respectively, 
slug-shot,  pyrethrum,  hellebore,  arsenite  of  ammonia  and 
London  purple.  Two  applications  were  made.  Arsenite  of 
ammonia  gave  best  results ;  London  purple,  when  in  solution, 
next  best;  pyrethrum  soon  lost  its  virtue;  slug-shot  and  helle- 
bore gave  the  poorest  results  when  applied  in  solution,  but 
showed  a  marked  improvement  when  in  the  dry  form. 

2.  A  solution  of  nitrate  of  soda  was  ^  used  on  the  potato 
beetle,  and  also  on  the  striped  beetle  {Diahrotica  vittatd)  on 
squash  and  melon  vines,  but  with  unsatisfactory  results. 

3.  Solutions  of  whale  oil  soap  and  kerosene  emulsion  were 
used  on  plum,  cherry  and  maple  trees  for  the  aphides  and  Pnl- 
vinnria  InnumerahiUs  with  very  satisfactory  results. 

4.  Hot  water  at  a  temperature  of  135  degrees  was  also  used 
on  several  plants  for  the  aphides,  with  good  results. 

FUNGICIDES. 

1.  Several  applications  of  the  Bordeaux  mixture  were  made 
for  the  Black  Rot  of  grapes,  but  owing  to  heavy  frosts  in  May, 
but  very  little  fruit  was  left  to  mature,  so  that,  while  those 
clusters  which  escaped  frost  showed  beneficial  results,  it  would 
be  difficult  to  state  just  what  per  cent,  of  the  crop  was  saved 
by  this  remedy. 
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2.  A  test  of  potassium  sulphide  was  made  on  two  varieties 
of  foreign  grapes  in  a  neighboring  hot-house  as  a  remedy  for 
the  Powdery  Mildew,  with  the  result  of  saving  a  large  portion 
of  the  crop. 

Besides  the  foregoing,  a  large  number  of  tests  have  been 
made  with  both  fruits  and  vegetables,  by  the  ten  sub-stations 
located  in  diiferent  portions  of  the  8tate,  reports  from  which 
have  been  received  and  recorded.  The  number  of  sub-stations 
has  recently  been  reduced  to  four,  which  are  located  in  La- 
grange, Marion,  Clay  and  Floyd  Counties. 

Respectfully  submitted, 

JAMES  TROOP, 

Horticulturist. 
To  C.  S.  PLUMB, 

Director. 


REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


A  large  amount  of  work  has  been  curried  on  in  tlie  Botan- 
ical Department  ot  the  Station  during  the  year  1891,  chiefly 
of  a  physiological  and  pathological  nature.  The  economic 
value  of  some  of  the  conclusions  arrived  at  is  of  more  than 
usual  importance,  while  nearly  all  of  the  work  has  well  repaid 
the  labor  and  thought  expended  upon  it.  In  attempting  to 
secure  information  that  may  be  readily  applied  by  the  cultiva- 
tor to  increase  the  profits  of  his  business,  the  opportunity  has 
not  been  lost  to  investigate  a  number  of  problems  of  scientiliij 
moment  which  underlie  the  more  obvious  economic  questiniKs, 
and  serve  to  place  the  latter  upon  a  much  firmer  basis. 

CORi\. 

The  experiment  conducted  in  1889  and  set  forth  in  the  An- 
nual Report  for  1890  upon  the  relation  of  the  weight  of  the 
kernel  to  the  after  growth  and  yield,  was  repeated  during  the 
year.  The  results  fully  confirm  the  previous  conclusions,  and 
show  that  the  larger  kernels  produce  a  stronger  growth  and 
heavier  yield.  As  the  kernels  on  an  ear  are  heaviest  at  the 
butt  and  decrease  in  weight  toward  the  tip,  the  butt  kernels 
are  the  most  valuable  for  planting,  and  the  kernels  on  the 
remainder  of  the  ear  are  somewhat  less  valuable  in  proportion 
as  they  are  situated  farther  from  the  butt. 

The  high  efliciency  of  the  hot  water  treatment  of  the  seed 
of  wheat  and  oats  in  preventing  smut  in  those  cereals,  sug- 
gested the  trial  of  the  same  means  of  removing  smut  from 
corn.  Corn  smut  is  very  prevalent  and  causes  much  injury  to 
the  crop  in  this  State,  and  it  being  a  leading  farm  product,  a 
preventive  for  the  smut  is  highly  desirable.  The  hot  water 
treatment  carried  out  essentially  as  for  oats  and  wheat,  was 
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tested  on  rather  a  large  scale,  two  fields  at  some  distance  apart 
being  used.  Quite  contrary  to  what  was  anticipated,  the  result 
showed  no  diminution  in  the  amount  of  smut  that  could  be 
ascribed  to  the  treatment.  The  range  of  temperature  was 
extended  to  the  limits  of  the  vitality  of  the  seed  corn,  and  we 
are  therefore  forced  to  acknowledge  that  there  is  no  prospect 
that  the  hot  water  treatment  will  be  found  serviceable  in  pre- 
venting corn  smut. 

In  order  to  learn  whether  the  smut  of  corn  comes  from 
planting  infected  seed  or  not,  an  attempt  was  made  to  artific- 
ially infect  the  plant  by  applying  a  large  amount  of  smut 
powder  to  the  seed  at  the  time  of  planting.  With  oats  and 
wheat  this  is  a  very  efficient  method  to  increase  the  percentage 
of  smut  in  the  crop.  The  smut  was  applied  to  the  kernels  of 
corn  moistened  with  flour  paste  in  order  to  make  it  adhere 
well.  The  results  gave  no  indication  that  the  plants  had  re- 
ceived infection  from  this  source,  in  fact  the  rows  in  which 
kernels  were  coated  with  smut  showed  scarcely  as  much  smut 
in  the  plants  as  the  rows  which  received  no  application. 

OATS. 

The  hot  water  treatment  for  the  prevention  of  smut  in  oats 
has  been  further  tested,  and  the  favorable  conclusions  of  pre- 
vious years  confirmed.  A  bulletin  (Xo.  35),  embracing  a  large 
amount  of  data,  and  giving  the  mode  of  procedure  in  the  prac- 
tical application  of  the  method  in  farm  practice,  was  issued  in 
March,  1891.  The  use  of  this  means  of  ridding  oats  of  smut 
must  result  in  preventing  a  heavy  loss  to  the  farming  com-- 
munity.  It  has  already  been  adopted  by  many  farmers  of  the 
State,  and  there  is  indication  that  its  use  will  soon  become  gen- 
eral. 

A  fact,  which  first  came  out  incidentally  during  the  treat- 
ment for  smut,  but  which  has  since  assumed  most  important 
proportions,  is  the  gain  in  yield  which  oats  (and  also  wheat), 
show,  entirely  due  to  the  warm  bath  given  the  grain  before 
sowing.  This  increased  yield,  believed  to  amount  to  at  least 
ten  per  cent.,  averaging  one  season  with  another,  has  led  the 
Department  to  recommend  this  method  as  a  profitable  one  for 
increasine^  the  yield  of  oats. 
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WHEAT. 


The  hot  water  method  has  been  applied  to  the  prevention  of 
stinking  or  hard  smut  of  wheat  with  complete  snecesB.  The 
temperarnre  of  the  water,  and  other  details  of  treatment,  were 
given  in  Bnlletin  No.  32  (1890),  but  at  that  time  the  effieieni-y 
in  preventing  the  smut  had  not  been  fully  demonstrated.  l)ur- 
ing  1891  the  results  obtained  from  field  experiments  have  left 
no  doubt  that  the  method  is  thoroughly  satisfactory,  and  with 
only  ordinary  care  is  capable  of  preventing  all  appearance  of 
smut  in  the  crop. 

The  above  remarks  refer  to  stinking  smut  only.  Loose  smut 
of  wheat,  which  closely  resembles  the  common  smut  of  oats, 
and  which  was  very  abundant  this  last  year,  1891,  throughout 
the  t>tate,  attracting  general  attention  about  the  time  wheat 
was  in  flower,  reacts  very  differently  toward  the  hot  water 
treatment  from  what  stinking  smut  does.  The  closing  sen- 
tence of  Bulletin  No.  32  (July,  1890),  reads  as  follows  :  "  The 
prevention  of  loose  smut  of  wheat  has  not  been  made  the  sub- 
ject of  experiment,  but  it  is  presumable  that  the  treatment 
(with  hot  water),  recommended  above  for  stinking  smut  will  be 
found  satisfactory.''  The  data  from  field  tests  for  the  present 
year,  however,  do  not  at  all  bear  out  this  assumption.  In  fact, 
the  trials  in  which  the  seeds  were  immersed  in  water  at  135° 
F.,  for  five  minutes,  show  that  the  treatment  has  no  effect  what- 
ever in  reducing  the  percentage  of  loose  smut.  We  are  conse- 
quently forced  to  admit  that  while  the  hot  water  treatment  is 
highly  satisfactory  in  eradicating  stinking  smut,  it  is  of  no 
service  against  loose  smut. 

An  important  fungous  injury  to  wheat  in  the  field,  known  as 
seab^  was  detected  in  the  fields  of  the  Station  and  elsewhere  in 
the  State  during  the  last  season.  It  affects  the  heads  and 
shows  most  prominently  just  before  ripening  sets  in.  The  loss 
amounted  to  fifteen  per  cent,  of  the  crop  in  some  fields.  'J  he 
matter  has  been  made  the  subject  of  a  bulletin  article  (No.  36, 
August,  1891),  and  will  also  receive  further  attention. 

The  use  of  seed  grain  having  various  degrees  of  maturity 
was  tested  in  a  preliminary  experiment,  but  the  results  are  not 
sufficiently  complete  to  hazard  any  general  conclusion. 
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POTATOES. 


The  work  with  potatoes  has  received  more  attention  than 
has  heen  given  in  any  other  one  direction,  and  the  results  have 
been  of  great  intei'est  and  importance.  Many  of  the  experi- 
ments performed  in  1890  have  been  repeated  during  tlie  last 
year,  and  others  added.  Some  of  the  results  have  been  em- 
bodied in  a  paper' entitled  '*  A  Physiological  Basis  for  the 
('tnnparison  of  Potato  Production/'  read  before  the  Society 
for  the  IVomotion  of  Agricultural  Science,  and  published  in 
the  proceedings  for  1891.  The  remainder  and  larger  part  of 
the  data  has  not  yet  been  phiced  before  the  public. 

Some  of  the  conclusions  of  this  work  are  that  the  larger  the 
potatoes,  or  pieces  of  potatoes,  that  are  planted,  the  larger  the 
yield ;  that  the  seed  (apical)  end  of  the  tuber  gives  the  strongest 
shoots  and  is  the  best  part  of  the  tuber  for  planting ;  that  rough 
potatoes  contain  more  starch  and  are  better  for  planting  than 
smooth  potatoes  of  the  same  variety ;  that  the  number  of  eyes 
on  a  piece  bears  no  important  relation  to  the  yield,  care  should, 
therefore,  be  exercised  as  to  the  size  of  the  piece  planted,  rather 
than  to  the  number  of  eyes ;  that  cut  tubers  are  better  than 
whole  ones,  because  they  take  up  water  from  the  soil  more 
readily  and  permit  more  rapid  growth ;  and  that  the  seed  ma- 
terial will  be  improved  by  drying  somewhat  before  planting, 
provided  the  loss  in  weight  does  not  exceed  20  per  cent.  Other 
important  results  have  been  secured  which  can  not  well  be 
presented  in  the  brief  space  at  command  in  this  outline. 

The  scab  organism,  discovered  by  Dr.  Thaxter  in  Connecti- 
cut, has  heen  detected  during  the  year,  and  is  believed  to  be 
common  in  this  State  and  an  efficient  cause  of  more  or  less  of 
the  scab  of  potatoes,  especially  in  its  worst  form.  The  organ- 
ism has  been,  and  is  still,  under  cultivation  in  the  laboratory. 

BEETS. 

Very  considerable  attention  has  been  given  to  the  diseases 
of  sugar  beets.  This  work  has  been  principally  carried  on  by 
Miss  Katherine'E.  Golden,  who  read  a  paper  upon  the  subject 
in  December  last  before  the  Indiana  Academv  of  Sciences. 

The  beet  root  is  subject  to  scabbing,  caused  by  the  same  or- 
ganism that  is  mentioned  above  as  being  found  upon  potatoes. 
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It  does  not,  however,  appear  to  seriously  affect  the  value  of  the 
roots  for  the  purposes  for  which  they  are  ordinarily  ^rown. 
Some  still  less  important  ailments  of  the  roots  have  been  noted 
and  examined. 

From  an  economic  standpoint,  far  the  most  important  affec- 
tion of  the  beet  root  is  one  that  decreases  the  sugar  content 
from  a  few  per  cent,  down  to  50  or  even  75  per  cent,  below  the 
normal.  The  disease  is  found  to  be  quite  wide  spread,  and 
holds  a  place  of  no  inconsiderable  importance  in  relation  to 
profitable  sugar  beet  industry.  The  disease  is  of  bacterial  na- 
ture, the  microbes  being  found  in  great  numbers  in  all  aff'ected 
beets.  The  organisms  occur  in  all  parts  of  the  beet  root,  but 
the  changes  which  they  occasion  do  not  alter  the  appearance 
of  the  tissues  materially,  although  a  person  having  the  neces- 
sary experience  may  be  able  to  detect  the  presence  of  the  dis- 
ease with  much  certainty  upon  cutting  the  root  open.  Much 
study  has  been  given  to  the  characteristics  and  development  of 
this  micro-organism,  and  the  results  will  be  [)ublished  early  in 
1892. 

TOMATOES. 

The  relation  of  immaturity  of  seed  to  earliness  in  ripening 
of  the  fruit  continues  to  receive  attention,  the  problem  having 
been  studied  from  new  points  of  view  during  the  last  year. 
Although  much  study  and  labor  have  been  devoted  to  the  sub- 
ject, yet  no  full  and  satisfactory  conclusion  has  been  arrived 
at,  and  the  investigation  will  be  carried  over  into  the  coming 
vear. 

Some  attention  has  been  given  to  several  matters  of  heredity, 
looking  toward  a  better  understanding  ot  the  conditions 
underlying  the  improvement  of  this  fruit,  and  similar  culti- 
vated plants  Among  the  most  interesting  facts  elicited  is  the 
distribution  of  a  certain  range  in  number  of  seed  cavities  in 
the  fruit  amoiig^the  fruits  of  a  single  plant,  and  also  among 
the  fruits  of  a  variety.  The  data  has  not  received  adequate 
study  at  this  writing,  however,  to  warrant  a  statement  of  the 
full  bearing  of  the  discoveries 

CARNAlIONS. 

In  the  middle  of  October  some  leaves  of  carnation  pinks 
were   received  trom  Indianapolis  affected  with  a  destructive 
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fungus.  The  fungus  was  at  once  recognized  as  a  species  of 
rust,  long  known  in  Europe,  but  never  before  reported  in  this 
cou!itry.  Personal  visits  were  made  to  several  places  in  the 
State  where  the  business  of  raising  carnation  pinks  is  carried 
on  upon  a  large  scale,  and  it  was  found  that  the  disease, 
although  not  yet  general,  is  one  that  seriously  threatens  the 
industry.  It  is  believed,  however,  that  a  remedy  can  be 
devised  to  keep  it  in  check,  and  possibly  means  can  be  found 
for  thoroughly  eradicating  it.  Experiments  looking  toward 
these  ends  are  now  being  carried  out  in  the  greenhouse. 

Many  minor  inquiries   have   received   attention  during  the 
year  which  need  not  be  mentioned  here. 

Respectfully  submitted, 

J.  C.  ARTHUli, 

Botanist. 
To  C.  S.  PLUMB, 

Director, 
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The    Agricultural   Experiment   Station    of  Indiana    in    Account 
Willi  the  United  States  for  the  Year  Endiny  June  SO,  1891. 


Debit — 

Appropriation   

Credit — 

Supplies 

Apparatus  

Repairs 

Improvements   

Printing,  stationery  and  bulletins 

Books  

Care  of  buildings  

Salary 

Assistants 

Labor  

Postage   

Insurance 

Express,  freight  and  hauling 

Miscellaneous  

Stock  

Gas  

Telegrams  

Traveling  expenaes 

Advertising 

Total 


$1,403  48 

250  51 

72  05 

44  00 

881  16 

118  16 

337  00 

6,094  90 

626  86 

3,728  00 

51  09 

30  00 

166  23 

21  50 

1,028  51 

69  43 

1  64 

28  73 

46  80 


115,000 


115,000 


The  above  is  a  correct  statement  of  the  general  fund  of  the 
Agricultural  Experiment  Station  of  Indiana  for  the  year  end- 
June  30, 1891. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Ti'n.sfcet^. 


30 


Improvement  Fund  Experiment   Farm   for    Year   Ending   June 

SO,  1891. 


Debit — 

Balance  unexpended  June  80,  1890  ... 
ReceiptB  from  sale  of  farm  products.... 

Credit — 

Repairs 

Printing  and  stationery  

Labor  

Books  and  periodicals 

Advertising , 

Improvements   

Traveling  expenses  

Express  and  freight 

Employes 

Salarv 

Su Implies  

Balance  unexpended 

Total 


$413  02 
2,311  03 


34  48 

20  00 

306  51 

351  53 

13  80 

12  25 

12  20 

23  16 

123  33 

678  2^ 

359  52 

730  03 


$2,724  05 


$2,724  05 


The  above  is  a  correct  statement  of  the  improvement  fund 
for  year  ending  June  30,  1891. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  IVastees. 
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INDIANAPOLIS: 

m.  B.  BURFORn,  CONTRACTOR   FOR   STATF.   PRINTING   ANT)   RIUniNf.. 

1898. 


THE  STATE  OF  INDIANA, 

Executive  Department. 
Ikdiakapolis,  Jan.  31,  1893 


.} 


Received  by  the  Governor,  examined  and  referred  to  the  Auditor  of  State  for 
verification  of  the  financial  statement. 


Febbuabt  3, 1898. 
Returned  by  the  Auditor  of  State,  with  above  certificate,  and  transmitted  to 
Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Commiflsioners 
of  Public  Printing  and  Binding. 

MYRON  D.  KING, 

Private  Seereiary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  State  of  Indiana,  February 
3,  1893. 

W.  R.  MYERS, 

Secretary  of  Stale. 


Received  the  within  report  and  delivered  to  the  printer  February  3,  1893. 

CHRIS.  H.  STEIN, 

Glerk  JVintin^  Bureau, 


BOARD  OF  CONTROL. 


CHARLES  B.  STUAKT,  Prksident ,  LaFayetto. 

William  A.  Banks Lal^orto. 

Jasper  N.  Davidson Whitesville 

Ulric  Z.  Wiley* Fowler. 

Sylvester  Johnson Irvington. 

David  E.  Beem Spencer. 

Jasper  M.  Dresser LaFayetto. 

JAMES  H.  SMART,  LL  D., 

President  of  the  Liiiccr^ity, 
EDWARD  A.  ELLSWORTH,  Secretary. 
JAMES  M.  FOWLER,  Treasurer. 


STATION  STAFF. 


Charles  S.  IMunib,  B.  S Director. 

William  C.  Latta,  M.  S Agriculturist. 

James  Troop,  M.  S Ilorticulhirist. 

Henry  A.  Huston,  A.  M.,  A.  C Chemist. 

Joseph  C.  Arthur,  D   Sc Botanist. 

W.  L.  Williams,  V.  S Veterinarian. 

Arthur  (toss,  B.  S.,  A.  C>' Assistant  Chemist. 

Katherine  E.  (Jolden,  M.  S Assistant  Botanist. 

W.  Fred  McBride,  B.  S Assistant  Chemist. 

^  Keticned  in  middle  of  year. 


To  the  (rffrcrnor: 

I  licrewitli  transmit  the  Annual  Report  of  the  l^urilue  Uni- 

veraity  Ai^ricriiltural  Experiment  Station,  <liie  Februarv  1, 1893. 

Vury  respectfully, 

C.  B.  STUART, 

Janl'ahy  80,  1898.  Pres'uhht  Board  of  Trustee.^. 


To  (he  Pnsident  of  the  Hoard  of  TraMees: 

I  lierewitli  present  the  Annual  Report  of  the  Agricultnral 
Experiment  Station  of  Indiana,  cine  on  or  before  the  first  of 
Februarv,  1893,  tlie  same  being  recpiired  by  section  3  of  an  act 
entitled  ''An  act  to  establish  agricultural  ex)»eriraent  stations 
in  connection  with  the  colleges  established  in  the  several 
States,  under  provisions  of  an  actt  a])proved  July  2,  1S()2,  and 
of  the  acts  supplementary  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  Sta- 
tion, and  the  tinancial  report  of  the  Secretarv  to  tlie  Board  of 
Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

President, 
Purdue  I'niversitv,  Lafavette,  Ind.,  Januarv  30,  1893. 


FIFTH  ANNUAL  REPORT 


OF  THK 


Pordue  LMversity  Apoltural  Gxpeiimt  Mm. 


REPORT  OF  THE  DIRECTOR. 


To  President  James  H.  Smart: 

SiK — I  have  the  honor  to  herewith  transmit  to  yon  the  Fifth 
Annual  Report  of  the  Purdue  University  Agricultural  Experi- 
ment Station,  for  the  year  1892. 

The  Station  Staff  has  undergone  no  change  of  sufficient  im- 
portance to  a^ect  the  administration  of  department  work.  Mr. 
Arthur  Goss,  who  acceptably  acted  as  Assistant  Chemist  for 
some  years,  resigned  his  situation  on  July  1,  to  accept  the  chair 
of  Chemistry  at  the  New  Mexico  Agricultural  College,  and  be- 
come Chemist  of  the  Experiment  Station  connected  with  the 
College,  and  Mr.  W.  F.  McBride,  a  graduate  of  Purdue  Univer- 
sity, was  appointed  his  successor. 

The  Investigations  in  progress  during  the  year  were  mainly  a 
continuation  of  those  well  in  hand  during  1891,  and  it  is  pro- 
posed to  still  further  concentrate  attention  upon  these,  as 
promising  results  of  significance. 

The  study  of  the  sugar  beet  in  the  Chemical  and  Botanical 

Departments  has  been   considerably  extended,  and  while  the 

growing  season  this  year  was  generally  unsatisfactory  over 

the  State,  owing  to  excessive  moisture  during  planting  time, 
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tund  drought  later  on,  the  work  warrants  an  industrious  con- 
tinuation. During  1891,  sugar  beets  were  grown  under  instruc- 
tion from  the  station  from  seed  furnished  by  it,  in  ninety 
diflferent  localities  over  the  State,  while  during  1892  seed  was 
distributed  to  250  points  and  the  interest  in  the  work  among 
farmers  greatly  increased. 

On  some  farms  in  the  State  are  found  limited  areas  of  soil 
that  refuse  to  grow  perfect  crops  and  such  is  commonly  known 
as  "  bogus  soil.''  So  many  complaints  have  come  to  us  from 
farmers  concerning  such  soils  that  the  work  of  investigating 
them  was  actively  taken  up  in  the  field  during  this  year. 
Under  the  supervision  of  the  Chemical  Department,  such  soils 
on  two  farms  in  the  State  have  been  studied  and  crops  grown 
upon  them.  The  results  secured  from  the  investigations  con- 
ducted are  of  such  interest  that  they  will  be  published  in  bulle- 
tin form  early  in  1893.     This  line  of  research  will  be  continued. 

In  the  Botanical  Department  the  study  of  the  potato,  in 
relation  to  the  number  of  eyes  on  the  seed  tuber  to  the  pro- 
duct, has  received  much  increased  attention  during  the  year 
and  the  main  facts  of  the  work  published  in  Bulletin  42.  It  is 
important  here  to  note  that  while  many  experiments  have  been 
undertaken  in  various  places,  bearing  upon  the  cutting  of 
potatoes  for  seed,  this  station  is  the  first  to  publish  results  and 
give  explanations  for  the  same,  based  on  the  physiological 
structure  of  the  tuber. 

Experimental  work  in  the  dairy  has  been  taken  up  for  the 
first  time  this  year.  Experiments  on  the  aeration  of  milk,  and 
upon  mothodn  of  setting  milk,  have  occupied  considerable  at- 
tention. In  view  of  the  growing  importance  of  Indiana  as  a 
dairy  State,  I  believe  that  it  will  be  well  for  the  Station  to  take 
an  active  part  in  this  development,  therefore  it  would  seem 
advisable  to  employ  an  assistant,  who  should  conduct  experi- 
mental work  in  the  dairy,  and  give  instructions  to  students  of 
the  University  in  dairy  husbandry.  Such  an  assistant  would 
enable  the  Station  to  accomplish  important  experimental  work 
not  now  feasible. 

In  the  Agricultural  and  Horticultural  Departments  no  essen- 
tially new  lines  of  work  have  been  successfully  prosecuted 
during  the  year,  climatic  conditions  having  caused  practical 
failure  in  some  of  the  work  attempted. 
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Ou  the  farm,  feeding  experiments  have  been  in  progress  with 
steers,  calves  and  pigs,  dealing  with  the  same  subjects  noted  in 
the  last  report  of  this  Station. 

The  Publications  of  the  Station  during  the  year  have  been 
limited  to  one  one-page  newspaper  and  five  extensive  bulletins, 
viz.: 

yeir^jxtper  Bulletin  Xo.  3,  March  25,  1892.  Tests  of  varietiw  of  Oats,  hv  \V. 
C.  Latt4i,  Agriculturist. 

Bulletin  No.  38,  vol.  Ill,  March,  1892,  pp.  1-82,  plate  I.  (IT  Small  Fruits. 
(2)  Treatment  of  Powdery  Mildew  and  Black  Kot.  {'})  Vegetables,  bv  James 
Troop,  Horticulturist. 

Bulletin  yo.  39,  vol.  Ill,  April,  1892,  pp.  33-62,  plates  II.  III.  (1)  Field 
Experiments  with  Corn,  by  W.  C.  Latta,  Agriculturist.  (2)  Sugar  Beets,  by  H. 
A.  Huston,  Chemist.  (3)  Diseases  of  the  Sugar  Beet  Iloot,  by  -J.  C.  Artliur,  Bot- 
anist, and  Katherine  E.  (iolden.  Assistant  Botanist. 

BuUetin  No.  40,  vol.  Ill,  June,  1892.  pp.  mSl,  tig.  1.  The  Sito  and  Silage 
in  Indiana,  by  C.  S.  Plumb,  Director. 

Bulletin  No.  41.  vol.  Ill,  August,  1892,  pp.  8;i-102.  (1)  Field  Experiments 
with  Wheat,  by  W.  C.  Latta,  Agriculturist.  (2)  Forms  of  Nitrogen  for  Wheat,  by 
H.  A.  Hu.ston,  Chemist. 

Bulletin  No.  42,  vol.  Ill,  November,  1892,  pp.  10.3-118.  Tlie  Potato;  tlie  Re- 
lation  of  Number  of  Eves  on  the  Seed  Tuber  to  the  Product,  bv  J.  C.  Arthur, 
Botanist. 

The  above  bulletins  have  dealt  almost  entirely  with  the  orig- 
inal investigations  conducted  at  the  station,  excepting  for  a 
portion  of  bulletin  40,  and  may  be  considered  direct  contri- 
butions to  a  knowledge  of  science  as  applied  to  agriculture. 
These  publications  have  been  widely  distributed  over  the  State. 
On  January  1,  1892,  the  station  mailing  list  consisted  of  5,800 
addresses,  and  these  had  increased  up  to  January  18,  1898,  to 
7,650.  I  wish  to  call  special  attention  to  the  fact  that  this  list 
is  a  growth  almost  entirely  the  result  of  personal  application 
to  the  station  and  its  officers,  so  that  it  is  fair  to  assume  that 
it  is  of  the  most  desirable  kind.  The  expense  of  printing 
many  thousands  of  these  documents  is  considerable,  and  is 
borne  by  the  station.  If  this  work  could  be  done  by  the  State 
Printer,  at  State  expense,  as  is  done  tor  numerous  stations 
outside  of  Indiana,  it  would  be  a  great  saving  of  funds  to  be 
applied  in  other  important  directions.  The  State  of  Ohio 
prints  for  the  Experiment  Station  60,000  copies  of  each  bulle- 
tin, free  of  expense  to  the  station. 

Acknowledgments  are  here  gratefully  made  to  the  following 
parties  for  gifts  to  the  Station,  as  indicated : 
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F.  A.  Tripp,  Chicago,  III.,  live  sackn  (224  pounds  each)  dairy  salt. 

Mortimer  Levering,  Secretary,  La  Fayette,  lud..  Vols.  0  and  7  Ameriean 
Slirojjshire  Sheep  Record. 

United  Slates  Department  of  Agriculture,  Washington,  1).  (*.,  seeds  and  pub- 
lications from  the  several  divisions  of  Department. 

Moses  J.  Miller,  Shipshewana,  Ind.,  one  old  sickle. 

Joseph  Harris  Seed  Company,  Moreton  Farm,  N.  Y.,  four  packets  tomato 
seed. 

Poindexter  Manufacturing  Company,  Indianapolis,  Ind.,  corn  splitting 
machine. 

Ijewis  Roesch,  Fredonia,  N.  Y.,  two  gooseberry  plants. 

L  N.  Shannon,  (Joodlettsville,  Tenn.,  one  quart  corn. 

L.  I).  Brown,  Elkhart,  Ind.,  bag  soja  beans. 

J.  T.  Groves,  Dana,  Ind.,  seven  ears  sterling  corn. 

C.  P.  Bauer  &  Co.,  Judsonia,  Ark.,  dozen  West  Lawn  strawberry  plants. 

S.  W.  Dungan,  Franklin,  Ind.,  one  quart  seed  corn. 

H.  II.  Clark,  Onarga,  111.,  sack  seed  corn. 

W.  T.  Branson,  Ipava,  111..,  sack  seed  corn. 

Riley  Sanders,  Bloomington,  Ind.,  sack  seed  com. 

M.  Pfile,  Freeport,  111.,  sack  seed  corn. 

K.  B.  Moorhous,  Boone,  Iowa.,  sack  seed  corn. 

C.  E.  Angell  &  Co.,  Oshkosh,  Wis.,  three  varieties  seed  com,  and  seedling 
potatoes  Nos.  27  and  101. 

Mark  W.  Johnson  Seed  Company,  Atlanta,  Ga.,  one  packet  beans. 

J.  A.  Lintner,  New  Y''ork  State  Entomologist,  Albany,  N.  Y.,  1st,  2d,  4th,  oth, 
6th,  7th  Annual  Reportfl  New  York  State  Entomologist.  Bulletins  o  and  6  New 
York  State  Museum  of  Natural  Ilistorv. 

W.  W.  W^aldron,  LaFayette,  Ind.,  first  thirteen  volumes  Herd  Register  Amer- 
ican Jersey  Cattle  Club. 

Fletcher,  Hard  &.  Roberts,  Kentland,  Ind.,  one  Gopher  cultivator. 

F.  W.  Taylor,  Secretary,  Lincoln,  Neb.,  Annual  Report  of  Nebraska  State 
Horticultural  Society  for  years  188o,  1886,  1889,  1890,  1891,  1892. 

Polar  Creamery  Company,  LaFayette,  Ind.,  one  Polar  Creamery  complete, 
and  thermometer. 

E.  G.  Hill  &  Co.,  Richmond,  Ind.,  loO  rose  plants  and  four  plants  of  "Star 
of  '91 "  canna. 

Berterman  Bros.,  Indianapolis,  Ind.,  twenty-four  carnation  plants. 

Fred.  Dorner  *&  Son,  Lafayette,  Ind.,  seventy-two  carnation  plants. 

W.  M.  Wiley.  Secretary,  New  Augusta,  Ind.,  Vol.  I,  Improved  Essex  Swine 
Record. 

Jonathan  Thorn,  Secretary,  Black  Rock,  0)nn.,  Reports  of  New  Y''ork  Farm- 
ers. 

T>.  J.  Noe,  Winamac,  Ind.,  weed  slayer. 

F.  C.  Boucher  &  Co.,  St.  Paul,  Minn.,  5  lbs.  par-oidium  or  black  sulphur. 
W,  R.   Ilostetter,  Secretary,  Mt.  Carroll,   111.,  Reports  Illinois  State  Dairy- 
men's As,sociation  for  1887,  1889,  1890. 

Economist  Plow  Company,  South  Bend,  Ind.,  Solid  Comfort  2-gang  plow. 

New  York  Agricultural  Experiment  Station,  Peter  Collier,  Director,  Gen- 
eva, 2  graphic  charts. 

C.  M.  Winslow,  Secretary,  Brandon,  Vt.,  Vols.  IV,  V,  VI,  VII,  VIII,  Ayr- 
shire Breeders'  Association. 
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D.  Y.  Hallock,  York,  Pa.,  1  Success  Potato  Digger. 

F.  C  Huntington  &  Co.,  Indianapolis,  Ind.,  one-half  peck  (»f  early  ripe  seed 
wheat. 

Mrs.  KateM.  Busick,  Wabash,  Ind.,  Jersey  bull  calf,  "Purdue  l^)y"  31287, 

S.  W.  Smith,  Cochranville,  Pa.,  4  lbs.  seed  wheat. 

James  Riley,  Thorntown,  Ind.,  6  varieties  seed  wheat. 

John  Brand,  Mulberry,  Ind.,  6 J  lbs.  seed  wheat. 

A.  N.  Jones,  LeRoy,  N.  Y.,  bag  Stock  Fife  wheat  and  packet  Fiarly  (Jenesee 
<jiiant  wheat. 

Farmer  Seed  Company,  Chicago,  III.,  sack  seed  wheat. 

John  O.  Davis,  Cxoodhne,  Minn.,  one  Perfection  cow  tie. 

Sherman,  Hall  &  Company,  Chicago,  111.,  forty  samfiles  of  wool,  showing 
Chicago  market  classihcation. 

Storrs,  Harrison  &  Co.,  Painesville,  O.,  currant  plant. 

John  Gordon,  Secretary,  Mercer,  Pa.,  Volume  I,  Hampshire  Down  Flock 
Record. 

J.  McLain  Smith,  Secretary,  Dayton,  O.,  volumes  I-IV,  American  Red  Poll 
Herd  Book. 

The  following  periodicals  have  been  sent  gratuitously  to  the 
Station,  for  which  thanks  are  due  to  the  publishers : 

American  Agriculturist New  York  City. 

American  Bee  Journal Chicago,  111. 

American  Grange  Bulletin Cincinnati,  (). 

American  Rural  Home Rochester,  X.  Y. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

American  Swineherd % Chicago,  111. 

Baltimore  Sun  (weekly) .    .  Baltimore,  Md. 

Breeders*  Gazette C'hicago,  111. 

Dairy  Column Chicago,  111. 

Dairy  Messenger Chicago,  111. 

Drainage  Journal Indianapolis,  Ind. 

Elgin  Dairy  Report Elgin,  111. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Fireside Springfield,  (). 

Farm  and  Home.    ...    • Chicago,  111. 

Farm,  Field  and  Fireside Chicago,  III. 

Farm  Journal Philadelphia,  Pa. 

Farmers'  Advocate London,  Ont. 

Farmers'  Call .  Quincy,  111. 

Farmers'  Home Dayton,  (). 

Farmers' Journal •   .    .  Hornellsville,  N.Y. 

Farmers'  Record •    •    •  Muncie,  Ind. 

Farmers'  Review ' Chicago,  111. 

Good  Roads Xew  Y'ork  City. 

Grange  Visitor • Lansing,  Mich. 

Hoard's  Dairyman Ft.  Atkinson,   Wis. 

Holstein-Friesian  Register -    .  Boston,  Mass. 

Home  and  Farm Louisville,  Ky. 
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Ilospodar Omaha,  Neb. 

The  Husbandman Binghamton,  N.  Y. 

Indiana  Farmer Indianapolis,  Ind. 

Industrial  American Lexington,  Ky. 

Industrialist •    •  Manhattan,  Kan. 

Insect  Life Washington,  D.  C. 

Jersey  Bulletin Indianapolis,  Ind. 

Journal  of  Agriculture St.  Louis,  Mo. 

Journal  of  Mycology Washington,  D.  C. 

Kansas  City  Live  Stock  Indicator Kansas  City,  Mo. 

Kansas  Farmer Topeka,  Kan. 

Louisiana  Planter New  Orleans,  La. 

Maritime  Agriculturist St.  John's,  N.  B. 

Mennonitische  Rundschau Elkhart,  Ind. 

Michigan  Farmer Detroit,  Mich. 

Milling  Indianapolis,  Ind. 

Mirror  and  Farmer Manchester,   N.  H. 

National  Stockman  and  Farmer Pittsburgh,  Pa. 

Nebraska  Bee-Keeper York,  Neb. 

Nebraska  Farmer Lincoln,  Neb. 

New  Dairy,  The New  York  City. 

New  ICngland  Farmer    .  Boston,  Mass. 

Ohio  Farmer Cleveland,  O. 

Orange  Judd  Farmer Chicago,  111. 

]*acific  Rural  Press San  Francisco,  Cal. 

Practical  Farmer Philadelphia,  Pa. 

Rural  Home Philadelphia,  Pa. 

Rural  Northwest .    .  i I'ortland,  Ore. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  (ia. 

Shgar  Beet Philadelphia,  Pa. 

Wayne  Farmer Hagerstown,  Ind. 

Western  Plowman Moline,  III. 

Western  Swineherd Geneseo,  111. 

Wisconsin  Agriculturist Racine,  Wis. 

Wisconsin  Farmer Madison,  Wis. 

1  herewith  append  the  reports  of  the  several  departments  of 
the  Station,  briefly  outlining  the  work  of  the  year,  to  which  I 
rcBpeetfully  call  attention. 

Respectfully  submitted, 

C.  S.  Plumb, 

Director. 
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REPORT  OF  VETERIXARY  DEPARTMENT. 

To  C  S.  Plumby  Director: 

In  submittiug  mj  report  as  Veterinarian  to  the  Experiment 
Station  for  1892  I  have  to  say  that  no  experimental  work  of 
any  special  value,  in  so  far  as  results  are  concerned,  has  been 
carried  out. 

Early  in  the  year  an  experiment  was  undertaken  with  con- 
tagious pleuro-pneumonia  of  horses,  which  through  lack  of 
material  proved  a  failure,  none  of  the  experimental  animals 
having  contracted  the  disease. 

During  the  summer  vacation  I  made  tests  as  to  the  poison- 
ous effects  of  the  leaves  of  the  coftee-nut  tree,  which  were  re- 
ported to  be  causing  occasional  deaths  among  sheep,  but  which, 
it  appears  by  my  experiments  (a  report  of  which  has  been 
handed  you)  is  entirely  without  foundation. 

I  also  had  occasion  to  investigate  an  outbreak  of  verminous 
disease  among  lambs  due  to  the  tStrongylus  co7itortus,  in  which 
it  was  demonstrated  that  turpentine,  which  is  generally  recom- 
mended for  this  disease,  is  quite  ineffectual,  while  santonine 
apparently  did  some  good,  but  the  opportunities  for  thoroughly 
testing  the  latter  were  not  sufficient  to  permit  a  reliable  con- 
clusion. 

Respectfully  submitted, 

W.  L.  Williams, 

Veterinarian. 


REPORT  OF  THE  CHEMICAL  DEPARTMENT. 

To  a  S.  Plumb,  Director: 

The  following  is  a  condensed  statement  of  the  work  of  the 
Chemical  Department  for  the  year  1892: 

Work  upon  the  raising  of  sugar  beets  in  Indiana  has  been 
continued,  and  the  number  of  stations  considerably  enlarged. 
In  1891  seed  was  sent  to  ninety  stations,  and  in  1892,  to  250 
stations.  Every  county  in  the  State  had  one  or  more  stations 
located  in  it.  The  spring  was  extremely  unfavorable  for  plant- 
ing beet  seed,  and  the  delays  due  to  unfavorable  weather  in 
many  cases  prevented  the  seed  being  planted  at  all,  and  in  others 
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the  heavy  raiiis  prevented  the  ftprouting  of  the  seed.  IIow- 
ever,  sampleB  were  received  from  over  forty  of  the  stations, 
and  the  results  were  as  good,  if  not  better,  than  those  of  the 
preceding  year. 

The  work  on  forms  of  nitrogen  for  wheat  has  been  con- 
tinued and  the  results  have  already  appeared  in  bulletin  form. 
In  general,  these  results  confirm  those  of  preceding  j'^ears. 

Field  work  upon  phosphates  has  also  been  continued  with 
special  reference  to  the  presence  of  aluminium  in  phosphates. 
This  work  is  of  special  interest  now,  owing  to  the  discovery 
of  large  amounts  of  phosphate  in  Florida,  which  phosphate 
in  many  cases  contains  unusually  large  quantities  of  alum- 
inium. Laboratory  work  has  been  in  progress  on  the  phos- 
phates with  a  view  of  determining  the  origin  of  the  phosphoric 
acid  found  in  super-phosphates. 

The  investigation  of  the  so-called  bogus  soils  has  been  taken 
up,  and  work  in  both  field  and  laboratory  has  been  conducted. 
The  field  work  has  given  unusually  promising  results,  and  the 
present  indications  are  that  comparatively  little  can  be  learned 
in  regard  to  these  soils  in  the  laboratory  until  after  a  very 
careful  survey  of  the  character  of  the  land  and  its  drainage. 

In  connection  with  this  work  upon  soils,  an  investigation  of 
the  methods  for  determining  the  humus  in  soils  has  been  taken 
up  and  is  now  in  progress. 

The  occurrence  of  large  bodies  of  so-called  bogus  land  in  all 
sections  of  the  State  seems  to  indicate  that  an  investigation  of 
such  tracts  is  one  which  is  well  worthy  of  the  attention  of  the 
station.  The  general  character  of  the  lands  is  such  that  when 
properly  treated  they  become  among  the  most  fertile  of  our 
lands. 

Many  examinations  of  the  acidity  of  milk  were  made  during 
the  summer  for  the  Dairy  Department. 

The  usual  amount  of  current  work  for  other  departments, 
the  examination  of  feeding  stuffs,  and  the  usual  amount  of  ex- 
aminations of  miscellaneous  material  sent  to  the  Station  have 
been  carried  on.  The  addition  of  an  Assistant  Chemist  who 
should  devote  his  entire  time  to  the  chemical  work  of  the  Sta- 
tion has  enabled  the  Department  to  do  more  laboratory  work 
than  formerly,  but  the  policy  has  been  to  improve  the  quality 
of  the  work  rather  than  to  increase  the  quantity,  and  to  limit 
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the  investigations  to  fewer  subjects,  but  go  into  them  more 
fullv. 

The  equipment  of  the  laboratory  during  the  year  has  been 
fully  maintained.  Respectfully  submitted, 

II.  A.  IIu.^TON, 

Chemist. 


REPORT  OF   THE   HORTICULTURAL  DEPARTMENT. 

To  C.  S.  Plumb,  Director: 

The  work  in  this  Department  during  the  past  year  has  in- 
cluded experiments  in  both  fruit  and  vegetable  culture,  and 
also  with  diiFerent  insecticides  and  fungicides.  The  excessive 
amount  of  rainfall  during  the  early  part  of  the  season  iijter- 
fered  somewhat  with  certain  lines  of  work,  but  the  results,  as 
a  whole,  were  quite  satisfactory. 

The  experiments  in  fruit  culture,  which  have  been  in  pro- 
gress for  a  number  of  years,  will  require  some  time  yet  before 
any  definite  results  can  be  obtained,  especially  with  orchard 
fruits.  The  greater  portion  of  these  varieties  set  out  in  the 
spring  of  1886  were  from  the  Russian  importations  sent  out 
by  Prof.  J.  L.  Budd,  of  Iowa,  and,  notwithstanding  the  general 
scarcity  of  fruit  the  past  season,  some  of  the  varieties  bore 
a  limited  quantity  of  fruit  and  the  indications  are  that  some 
of  these  will  prove  of  much  value  to  the  fruit  interests  of  the 
State. 

Owing  to  the  unfavorable  conditions — the  continued  rains, 
which  prevented  fertilization  and  also  allowed  the  insects  to 
work  unmolested — there  were  no  pears  or  cherries  and  only  a 
very  few  plums.  Grapes  and  all  kinds  of  small  fruits,  how- 
ever, bore  abundantly.  The  following  species  of  native  grapes 
were  set  last  spring  for  the  purpose  of  crossing  with  other 
species  and  varieties,  viz. :  Vitis  rotandifolia,  V.  cestivalis,  V. 
Monticola,  V.  Borqiiiniana,  V.  vulpina,  V,  Lincicumii,  V.  Mun- 
soniana^  V.  Berlandieri,  V.  Arizonica,  V,  candicans,  V.  cenera. 

FUNGICIDES    AND   INSECTICIDES. 

Owing  to  the  unfavorable  conditions  already  mentioned,  it 
was  impossible  to  secure  any  definite  results  from  the  appli- 
cation of  either  the  above  remedies.     Consequently  the  plum 
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rot  developed  to  an  alarming  extent  and  came  near  ruining  the 
whole  crop.  The  black  rot  of  grapes  began  to  develop  quite 
early,  but  by  a  persistent  application  of  the  Bordeaux  Mixture, 
with  Paris  green  added,  a  portion  of  the  crop  was  saved. 

VARIETAL  TESTS  OP  VEGETABLES. 

This  included  trials  of  one  hundred  and  twenty  varieties  of 
potatoes,  thirty-five  varieties  of  peas,  forty  varieties  of  beans 
and  sixty-five  varieties  of  tomatoes.  Other  experiments  con- 
sisted of  testing  the  effect  of  detasseling  sweet  corn  on  the 
yield;  influence  of  the  seed  of  the  tomato,  resulting  from 
grafting  it  on  the  potato ;  seedling  tomatoes  vs.  cuttings. 

HORTICULTURAL    SUB-STATIONS. 

These  are  four  in  number  and  are  located  in  the  north, 
north-central,  south-central  and  southern  fruit  districts  of  the 
State.  They  are  each  in  charge  of  a  practical  fruit-grower 
whose  annual  report  is  made  to  this  Station.  Following  is  a 
brief  summary  of  the  reports : 

-FVow  J.  N,  Lattay  La  Grange  County.  "This  year  has  been 
the  nearest  to  a  failure  for  apples  that  we  have  ever  known, 
owing  to  the  wet  spring.  No  insecticides  were  used,  as  it  wa« 
impossible  to  find  a  day  when  they  could  be  applied  with  profit. 
Rot  was  very  destructive  to  English  plums  and  somewhat  so 
to  graj)es.  The  growth  of  all  kinds  of  trees  and  plants 
was  all  that  could  be  desired.  Every  kind  of  fruit  tree  blos- 
somed abundantly,  but  the  rain  prevented  perfect  fertilization. 
I\uiches  and  pears,  however,  bore  well.  Alexander  is  our  best 
hardy  peach.  Sapieganky  pear  bore  very  full.  It  is  a  very 
l>retty  small  pear,  and,  if  [>icked  at  the  proper  time,  is  of  very 
good  quality.  Mt.  Vernon  is  the  most  beautiful  of  all  pears, 
and  an  early  bearer  of  most  delicious  fruit.  All  small  fruits 
did  well.  Haverland  is  the  beat  all  around  strawberry.  All 
raspberries  and  blackberries  might  be  improved,  as  all  varieties 
have  some  weakness  which  might  be  eliminated  by  breeding." 

From  Sylvester  Johnson,  Marion  County.  "In  this  locality, 
the  apple  crop  was  very  nearly  an  entire  failure.  On  fifty 
bearing  trees  I  did  not  have  one-half  bushel  of  apples.     There 
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WBB  ail  average  crop  of  peaches,  pears,  raspberries,  blackber- 
ries and  grapes,  the  last  being  the  most  abundant  crop  and  the 
largest  in  size  but  the  best  in  quality  that  I  ever  grew  We 
got  no  cherries ;  not  enough  for  the  robins,  which  had  the  first 
pull  at  them.  Of  the  grapes,  the  Agawam  and  Niagara  gave 
the  best  satisfaction  at  the  table.  The  Champion  and  Martha 
were  most  disappointing.  I  experimented  with  sugar  corn  by 
removing  the  tassel  from  alternate  hills,  but  could  not  discover 
any  difference  in  yield  or  quality. 

"The  only  troublesome  insects  were  the  currant  worm  and 
striped  cucumber  beetle.  The  former  I  got  rid  of  by  the  use 
of  white  hellebore,  but  the  latter  bravely  met  and  conquered  all 
of  the  many  insecticides  used.  The  square  box  with  wire  net- 
ting over  the  top  was  the  only  effectual  remedy.  I  used  fungi- 
cides and  insecticides  on  my  grapes  and  pears,  but  the  frequent 
and  copious  rains  so  soon  followed  these  applications  that  the 
tests  were  not,  I  think,  beneficial.  The  most  satisfactory  ex- 
periment I  tried  was  the  heavy  manuring  of  my  grape  vines 
to  prevent  rot.  This  was  the  second  experiment  of  the  kind 
during  tlie  last  five  years,  both  times  with  the  same  results,  to- 
wit :  An  abundant  crop  of  fine  fruit  and  little  or  no  rot.  My 
neighbors'    grapes,   not    so    manured,  rotted  badly   the   same 


season." 


From  J".  T,  Moss  Si:  Sons,  Clay  Countij :  "This  has  been  a 
very  poor  season  for  orchard  fruits,  and  apples,  cherries  and 
peaches  might  be  counted  a  total  failure.  The  leaf  blight  ap- 
peared very  bad  on  the  apple  trees  through  this  section,  and,  if 
it  continues,  its  attacks  must  end  our  orchards.  All  varieties 
of  pears  were  attacked  by  blight  this  season  on  our  grounds 
except  the  Kieffer,  which  held  its  foliage  until  very  late.  The 
Bessemianka  set  very  full,  but  cast  its  fruit  before  ripening. 
The  Duchess  has  always  borne  full  crops  and  has  becMi  our 
standard.  We  n.)W  look  to  the  Kieffer,  as  Duchess  dies  badlv 
from  blight. 

"  In  plums  the  Wild  (4oose  alone  bore  full  crojjs.  The  Uoser 
peach  ripened  some  truit,  but  rot  affected  the  larger  portion. 
As  a  bearer  it  is  worthy  of  trial.  As  a  market  variety  the 
Downing  gooseberry  will  scarcely  have  a  superior.  Fay's  cur- 
rant fruited  with  us  and  we  found  them  equal  to  the  best 
things  we  ever  read   about   them.     Crandall   and  Lee's  bore 
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very  full,  but  we  can  not  use  the  fruit;  a  taste  might  be  culti- 
vated to  tolerate  the  Crandall.  For  a  black  currant  it  is  the 
best  we  have  ever  seen. 

"A  light  crop  of  all  kinds  of  raspberries;  the  Anthracnose 
is  telling  severely  on  all  black  caps.  A  few  years  more  and 
the  industry  on  any  extended  syst<jm  must  be  abandoned. 

''  Average  crop  of  blackberry ;  the  Snyder  is  the  only  vari- 
ety fruited  here. 

"  All  late  blossoms  of  strawberries  blasted  on  account  of  wet 
weather,  hence  a  short  crop  and  high  prices." 

From  Jonathan  Beard,  Floyd  County.  "  The  apple  crop  was 
one  of  the  poorest  for  this  locality.  Ben  Davis  and  Jonathan 
were  about  all  that  we  had,  and  these  were  of  very  poor  qual- 
ity. Peaches,  pears  and  plums  were  about  one-third  of  an 
average  crop  except  the  new  plum,  Burbank's  seedling.  I 
fruited  it  this  year  for  the  first.  It  was  a  lovely  sight  to  see 
fiuch  a  heavy  crop  of  large  beautiful  fruit  on  so  young  a  tree, 
only  four  years  old.  I  picked  about  three  pecks  of  plums 
from  it.  The  fruit  is  large,  some  specimens  having  more  the 
appearance  of  fair-sized  peaches  than  plums. 

"  The  crop  of  grapes  was  a  fair  average  one,  and  the  quality 
good.  I  sold  l,t)00  8-pound  baskets  this  season  from  one  acre 
of  4-year-old  vines.  The  early  varieties  are  the  most  profit- 
able here. 

"  Strawberries  and  Raspberries.  These  crops  were  a  fair 
average.  Some  of  the  new  varieties  of  strawberries,  which 
are  highly  prized  here,  are  the  Bubach  and  Warfield.  The 
most  profitable  black  raspberry  grown 'here  is  the  old  Miami. 
The  best  early  variety  is  the  Souhegan.  The  most  profitable 
reds  are  the  Cuthbert  and  Turner. 

"  Insect  Ravages.  Old  strawberry  beds  were  almost  entirely 
destroyed  the  past  summer  by  the  crown  borer  and  other 
foliage  eating  insects.  Codling  moths  and  curculio  got  in 
their  work  pretty  effectually  on  the  apple,  peach  and  plum. 
Spraying  did  but  little  good  on  account  of  the  frequent  rains 
that  we  had  when  the  work  was  done." 

Respectfully  submitted, 

J.  Troop, 

Horticulturist. 
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REPORT  OF  THE  BOTANICAL  DEPARTMENT. 

To  C.  S.  Plumb,  Director: 

The  general  plan  of  work  in  the  Botanical  Department  has 
been  continued  in  practically  the  same  Hues  during  1892  as 
carried  out  in  previous  years.  New  facts  have  been  brought 
to  light  regarding  some  destructive  plant  diseases,  and  remedies 
have  been  devised  and  tested,  which  in  some  cases  have  proven 
highly  satisfactory.  Besides  the  study  of  diseases  and  their 
remedies,  which  has  occupied  the  larger  part  of  the  time  of  the 
Department,  attention  has  also  been  directed,  as  heretofore, 
toward  the  solution  of  certain  physiological  problems,  which 
underlie  important  cultural  operations 

Oats. — The  results  obtained  this  year  in  preventing  smut 
aud  increasing  the  yield  by  treating  seed  oats  to  a  hot  water 
bath  have  confirmed  the  previous  work  in  this  line,  and  leave 
no  possibility  of  doubt  regarding  the  great  practical  utility  of 
the  process. 

Seed  saved  from  a  field  of  oats,  which  contained  37  per  cent, 
of  smut  in  1891,  s^ave  2*7.6  per  cent,  of  smut  in  1892.  The 
same  seed  treated  w'ith  hot  water  at  various  temperatures 
from  130°  to  140°  F.,  for  5  minutes  gave  only  1.3  per  cent,  on 
an  average,  part  being  entirely  free  from  smut,  while  the  high- 
est percentage  in  any  plat  did  not  exceed  4.5  per  cent. 

The  results  of  the  experiment,  w^hen  compared  as  to  yield, 
are  no  less  interesting.  In  all  cases  the  treated  seed  gave  the 
largest  yield  of  both  straw  and  grain.  On  an  average  the  in- 
crease amounted  to  about  32  per  cent,  for  the  grain  and  22  per 
cent  for  the  straw.  It  will  be  noticed  that  the  increase  of 
grain  is  considerably  more  than  enough  to  replace  all  the 
smutted  heads.  This  extra  increase  is  one  of  the  most  inter- 
esting  features  of  the  process,  and  well  worth  the  attention  of 
cultivators  quite  independent  of  the  question  of  smut. 

A  large  amount  of  laboratory  w^ork  has  been  done  to  de- 
termine the  cause  of  this  extra  yield  from  seed  which  has  been 
subjected  to  the  hot  water  treatment  The  conclusion  has 
been  reached  that  it  is  due  to  the  conversion  of  inactive  into 
active  enzym  by  the  hot  water.  The  function  of  the  enzym  is 
to  dissolve  the  starch  and  render  it  available  for  the  growth  of 
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the  young  plant.  The  seed  in  the  natural  course  of  germina- 
tion develops  the  enzym  slowly,  but  the  hot  water  makes  a 
much  larger  amount  available  at  the  outset;  the  plantlet 
grows  more  vigorously,  and  the  final  yield  is  aflfected  accord- 
ingly. 

Farmers  who  have  already  tried  this  treatment  have  reported 
upon  it  favorably.  It  is  destined  to  come  into  general -prac- 
tice as  soon  as  its  merits  are  more  fully  understood  and  appre- 
ciated. The  process  is  very  simple :  Put  a  half  bushel  or  more 
of  seed  into  a  loosely  woven  bag,  so  that  it  will  not  be  much 
,  over  half  full  when  tied.  Drop  this  into  a  barrel  of  water 
heated  to  about  145^,  and  stir  it  about  so  that  the  seed  will  be 
evenh'  warmed.  In  about  eight  minutes  remove  the  seed  from 
the  water  and  spread  it  out  to  dry.  Bring  the  water  in  the 
barrel  up  to  145°  again,  and  it  is  ready  for  a  second  lot  of  seed. 
This  treatment  removes  the  smut  and  greatly  increases  the 
yield. 

Wheat — A  more  extended  test  than  heretofore  tried  was 
made  with  the  hot  water  treatment  for  the  loose  smut  in 
wheat.  The  result  was  uniform  with  previous  trials;  no 
material  decrease  of  smut  was  to  be  noticed.  This  seems  all 
the  more  remarkable  as  the  treatment  is  a  thoroughly  efficient 
remedy  for  hard  or  stinking  smut  in  wheat,  as  the  work  of 
previous  years  has  shown.  It  must  be  recognized,  however, 
that  at  present  there  is  no  remedy  for  loose  smut  in  wheat 
known. 

Beets — Very  considerable  work  has  been  done  upon  the  dis- 
eases of  the  sugar  beet  and  the  larger  part  of  the  results  have 
already  appeared  in  Bulletin  Xo.  89.  Some  experiments  have 
been  completed  since  that  account  was  published,  one  of  the 
most  interesting  of  which  has  proven  that  beets  will  become 
scabby  if  grown  in  soil  from  which  a  crop  of  scabby  potatoes 
has  been  removed.  This  experiment  was  carried  out  with 
plants  grown  in  a  cool  greenhouse. 

Carnatioks — The  diseases  of  carnations  have  received  much 
attention.  The  chief  ones  brought  under  study  are  rust,  spot 
and  a  bacterial  disease.  The  department  has  recommended  a 
course  of  treatment  based  upon  the  investigations  which  have 
been  made,  and  it  is  very  gratifying  to  observe  that  since  Feb- 
ruary, when  it  was  first  brought  to  the  general  attention  of 
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carnation  growers,  at  the  meeting  of  the  American  Carnation 
Society,  held  in  Buffalo,  N'.  Y.,  it  has  come  into  quite  general 
use.  It  is  believed  that  the  department  in  this  instance  has 
done  a  most  valuable  aervice  to  florists. 

Potatoes — Several  trials  were  made  to  prevent  the  scabbing 
of  potatoes.  The  tubers  were  treated  with  solutions  of  ammo- 
niated  copper  carbonate,  potassium  sulphide  and  corrosive 
sublimate,  being  immersed  for  a  half  hour,  and  for  six  hours 
in  each  case.  The  copper  and  potassium  solutions  did  not 
prove  particularly  effective.  The  corrosive  sublimate,  however, 
gave  88  per  cent,  of  tubers  wholly  free  from  blemisVi,  against 
46  per  cent,  untreated.  The  treated  and  untreated  seed  were 
planted  in  alternating  hills.  The  remedy  is  believed  to  be  a 
thoroughly  eflBcient  and  practical  one,  and  will  soon  be  given 
in  detail  to  the  public. 

Preliminary  trials  have  been  successfully  carried  out  in  the 
study  of  the  value  of  several  phosphate  plant  foods  in  increas- 
ing the  yield  of  potatoes.  These  trials  were  made  in  a  cool 
greenhouse  not  entirely  adapted  to  the  purpose.  The  work 
will  be  more  extensively  prosecuted  during  1893,  lis  a  vegeta- 
tion house,  designed  especially  for  such  investigations,  will 
then  be  available. 

The  investigations  upon  the  preparation  and  planting  of 
potatoes  have  been  continued  in  the  same  elaborate  manner  as 
in  1890  and  in  1891.  The  amount  of  data  already  accumulated 
is  very  large,  and  the  time  is  approaching  when  it  will  be 
possible  to  settle  many  questions  of  practice  with  a  certainty 
that  has  never  before  been  attainable.  A  bulletin  upon  the 
relation  between  the  number  of  eyes  upon  the  seed  tuber  and 
the  yield  was  issued  during  the  year  as  Mo.  42.  Beside  the 
method  of  cutting  the  seed  tuber  and  the  number  and  size  of 
the  pieces  in  a  hill,  attention  has  also  been  given  this  season  to 
the  distance  apart  of  the  hills  in  a  row,  and  to  the  use  of 
numerous  varieties  in  testing  some  of  the  methods. 

Respectfully  submitted, 

J.  C.  Arthur, 

Botanist. 
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REPORT  OF  THE  AGRICULTURIST. 

To  C.  S.  Plumb,  Director: 

During  1892  the  work  of  the  Agriculturist  has  been  devoted 
exclusively  to  the  continuation  of  experiments  previously 
begun.     The  following  is  a  brief  outline  of  this  work. 

I.    Experiments  with  Varieties. 

1.  Wheat. — Number  of  varieties  tested  in  1892,  thirty-two; 
time  under  trial,  one  to  nine  years ;  average  yields,  twenty-live 
to  forty-two  bushels;  yields  in  1892,  eighteen  to  thirty-nine 
bushels;  leading  varieties,  Jones'  Winter  Fife,  Early  Red 
Clawson,  Velvet  Chaff  (brown  smooth).  Valley,  Raub's  Black 
Prolific;  promising  new  varieties,  Jones'  Winter  Fife,  Early 
Red  Clawson,  Willits. 

2.  Corn. — Number  of  varieties  tested  in  1892,  thirty-four; 
time  under  trial,  two  to  six  years;  average  yields,  forty  to 
seventy-five  bushels ;  yields  in'  1892,  twenty-one  to  ninety  bush- 
els ;  leading  varieties,  White  Prolific,  Boone  County  White, 
Yellow  Nonesuch,  Riley's  Favorite,  Ilaben's  Golden,  Purdue 
Yellow. 

3.  Oats. — Number  of  varieties  tested  in  1892,  twenty-five; 
time  under  trial,  one  to  four  years;  average  yields,  thirty-four 
to  seventy  bushels;  yields  in  1892,  thirty-four  to  fifty-six 
bushels;  leading  varieties  in  1892,  Imi)roved  White  Russian, 
White  Swede,  Giant  Yellow,  Wide  Awake,  White  Superior 
Scotch. 

II.    Experiments  with  Thick  and  Thin  Sowing  and  Planting. 

1.  Wheat. — Quantity  of  seed,  two  to  eight  pecks  per  acre; 
time  under  trial,  eight  years;  range  of  average  yields,  twenty- 
two  to  thirty-one  bushels;  range  of  yields  in  1892,  twenty- 
four  to  twenty-eight  bushels;  highest  average  yield  produced 
from  eight  pecks  per  acre;  lowest  average  yield  produced 
from  two  pecks  per  acre. 

2.  Oai^.— Quantity  of  seed,  four  to  twelve  pecks  per  acre; 
time  under  trial,  seven  years;  range  of  average  yields,  forty- 
six  to  fifty-one  bushels;  range  of  yields  in  1892,  fifty-two  to» 
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iifty-six  bushels;  highest  average  yield  produced  from  eight 
pecks  per  acre;  lowest  average  yield  produced  from  five  pecks 
per  acre. 

3.  Corn, — Thickness  of  stand  ranged  from  eleven  to  twenty 
inches  between  individual  stalks,  which  were  planted  in  drills 
three  feet  and  eight  inches  apart;  time  under  trial,  six  years; 
range  of  average  yields,  forty-six  to  fifty-five  l)ushels;  range  of 
yields  in  1892,  thirty-nine  to  fifty  bushels;  highest  average 
yield  produced  from  stalks  eleven  inches  apart;  lowest  average 
yield  produced  from  stalks  twenty  inches  apart. 


11  [.  Experiments  With  Early  and  Latb  Sowing;  ani»  Plantix*;. 

1.  .Wheat. — Kange  of  dates,  September  18  to  October  18; 
time  under  trial,  four  years;  range  of  average  yields,  twenty- 
two  to  thirty-three  bushels;  yield  from  earliest  sowing,  thirty- 
three  bushels;  yield  from  latest  sowing,  twenty-two  bushels. 

2.  (hrv, — Range  of  dates,  May  1  to  May  29;  time  under 
trial,  four  years;  range  of  average  yields,  forty-one  to  fifty- 
three  bushels;  yield  from  earliest  planting,  fifty-three  bushels; 
yield  from  latest  planting,  forty-one  bushels. 


IV.     Experiments  With  Deep  and  Shallow  1*lowin<;  for  Corn. 

This  experiment  was  commenced  in  the  spring  of  18'.n. 
Range  of  depth  of  plowing,  four  to  twelv^e  inches;  range  of 
average  yields,  fifty-one  to  fifty-five  l)ushels;  highest  average 
yield  from  plowing  eight  inches  deep ;  lowest  average  yield 
from  plowing  four  inches  deep 


V.     Experiments  Witu  Deep  and  Shallow  Ciltjvation 

OF  Corn. 

Kange  of  depth,  one  to  three  inches;  time  under  trial,  four 
years;  average  yield  from  cultivation  one  inch  deej),  sixty 
bushels;  cultivation  two  inches  deej),  fifty-five  bushels;  culti- 
vation three  inches  deep,  fifty-three  bushels. 
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VI.     Experiments  With  Dikfkrkxt  Cokx  Cvktivators. 

Number  of  implementH  tested  in  1892,  six;  time  under  trial, 
one  to  five  years;  three  distinct  tyj>es  of  eultivator  were  used, 
viz.:  The  common  two-horse  corn  plow  witli  two  shovels  in 
each  a^ang,  the  spring-tooth  cultivator  with  five  teeth  in  eacli 
gang,  and  the  "Gopher"  (three  forms),  which  merely  shaves 
below  the  surface  and  tends  to  draw  the  earth  toward  the  corn 
row.  Average  yields  of  corn  :  With  corn  plow,  fifty-iive 
bushels;    with    spring-tooth    cultivator   and    ''Gopher/'    each 

fiftv-seven  bushels. 

•/ 

VII.     Experiments  to  Determine  Kffect  or  Previois  Manir- 

INU  ON  YiELiJ  OF  Corn. 

Gas  lime,  a  low  grade  of  ammoniate<l  phosphate  and  fresh 
horse  manure  were  applied  in  1S83  and  in  18S4  to  ground  that 
has  been  })roducing  corn  continuously  since  1880  to  the  pres- 
ent. There  has  been  no  fertilization  before  or  since  the  years 
named  above.  Nine  crops  of  corn  have  been  removed  since 
the  tirst  a))plication  of  manure  and  fertilizer.  The  gas  lime 
and  phospliate  have  had  practically  no  effect  on  the  yield. 
The  average  gain  per  acre  from  the  horse  manure  has  been 
over  twelve  bushels:  gain  from  horse  manure  in  1892,  about 
seven  bushels;  aggregate  gain  from  horse  manure  in  nine 
vears,  nearlv  one  hundred  {«nd  seven  bushels. 

\"III.     Experiments  With  Uotative  (hioppixti  and  Continloi's 

Grain  (trowinc  WrrnorT  Manure. 

Corn,  oats  and  wheat  are  grown  continuously  on  scries  II. 
The  same  grains,  in  connection  with  beans,  roots  and  grass, 
are  grown  in  rotation  cm  series  F.  The  entire  crc)])  is  harvested 
and  removed  in  every  case.  The  average  yields  of  the  staple 
grains  for  the  last  four  years  are  as  follows:  Series  F — C'orn, 
thirty-four  bushels:  oats,  thirty-three  bushels;  wheat,  twenty- 
two  bushels.  Scries  II — Corn,  thirtv  bushels;  oats,  twentv- 
eight  bushels;  wheat,  sixteen  bushels.  Average  gain  per  acre 
from  rotative  cropping :  Corn,  four  bushels  ;  oats,  live  bushels  ; 
wheat,  six  bushels. 
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IX.  Experiments  With  Full  and  Two-thirds  Applications  of 

Manure  and  Fertilizers. 

The  purpose  of  these  experiments  is  to  determine  (1)  the 
maximum  limits  of  crop  production  and  (2)  the  relative  econ- 
omy of  heavy  and  light  manuring.  Fresh  stable  manure  and 
high  grade  commercial  goods  were  used  in  these  trials.  Time 
of  trial,  three  years ;  average  gains  in  bushels  per  acre  of  the 
several  grain  crops  as  follows : 

Ajyplieatiftnjt.  Ha  He  if. 

Full  applications  of  fertilizi'i> rj.3 

Two-thirds  applications  of  fertiliziTs    .    .    .  0.1 

Full  applications  of  manure S.2 

Two-thirds  applications  of  manure   ....  «.(> 

X.  Experiments  With  ('o.mplete  and  Partial  Fertilizers  and 

Manures. 

By '*  complete"  fertilizer  is  meant  one  containing  a  sufficient 
amount  of  phosphoric  acid,  potash  and  nitrogen  to  meet  the 
demands  of  a  full  crop;  by  a  '^  partial"  fertilizer  is  meant  one 
containing  but  one  or  two  of  the  above  named  ingredients  in 
sufficient  quantities  for  a  full  crop.  The  experiment  has  been 
continued  but  two  years,  hence  the  results  which  are  given 
below  are  not  at  all  decisive. 

ikiin.  Wheal. 

Averajjfe  yield  from  complete  fertilization 29.3  bu.         .*n.5  bu. 

Average  yield  from  partial  fertilixat ion 25.0  hu.         .S2.o  bu. 

It  will  take  some  vears  yet  to  se<*ure  satisfactorv  results  from 
this  line  of  experiments. 

Respectfully  submitted, 

W.  0.  Latta, 
Agriculturist. 
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The  Agricultural  JExpenynenf  Station  of  Indiana  In  Account  with 
the  United  States  for  the  Tear  Ending  June  SO,  189^, 


DKBIT. 


Appropriation 


(?KEblT. 


Stock 

Kepaim 

Apparatus  and  fixtures   .... 
Printing,  stationery  and  bulletins 

Books  

('are  of  bnildings , 

Labor  


Postage 

Express,  freight  and  haaling 

(Jas 

Advertising 

Supplies 

Salaries 

Telegrams 

Miscellaneous 


Total 


.*.S77  "M) 

86  07 

736  ;h 

858  16 

199  03 

385  00 

3,372  54 

62  82 

170  21 

50  70 

26  SO 

2,374  77 

6;286  93 

3  13 

10  00 


I 


$1.~),(NN)   (.Nl 


15,000  00 


The  above  i«  a  correct  statement  of  the  expenditures  in  the 
(Treneral  Fund  of  the  Agrieultural  Experiment  Station  of 
Indiana  for  the  year  ending  June  30,  1892. 

E.  A.  Ej.lswurtii, 
Srcretarv  Board  of  TruRteos. 
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Improvement  Fund  Experiment  Farm  for  Year  Ending  June  30, 

1892. 


DEBITS. 

Balance  unexpended  June  .%,  1891 ;     $7:i(.)  08 

Receipts  from  farm |    1,998  81 


Total. 


CREDITS. 


Traveling  expenses 
Supplies 


$(J5  78 


nee 

Repairs 

ImproyementB    .... 

Insurance 

Printing  and  ttationery 
Apparauiti  and  iixtures 

l^bor 

Care  of  buildingH  .    .    . 
Balance  unexpended.    . 


Total. 


288 

7r) 

988 

98 

16 

8.") 

10 

oO 

17 

00 

98 

25 

17 

00 

XVI 

99 

:V) 

00 

907 

79 

$2,728  84 


2,728  84 


The  above  is  a  correct  statement  of  the  expenditures  in  the 
Improvement  Fund  for  year  ending  June  80,  1892. 

E.  A.  Ellsworth, 
Secretary  Board  of  Trustees. 
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INDIANAPOLIS : 

WM..  B.  BUBFOBD,  CONTBACTOB  FOB  STATB  PBINTIMG  AND  BINDING. 


k  . 


1 


THE  STATE  OF  INDIANA, 
Governor's  Office, 

January  29,  1894 


.} 


Received  bj  the  Governor,  examined  and  referred  to  the  Aoditor  of  State  for 
verification  of  the  financial  statement. 


January  29, 1894. 

Transmitted  to  Secretary  of  State  for  publication,  upon  the  order  of  the  Board 
of  Gommiflsioners  of  Public  Printing  and  Binding. 

MYRON  D.  KING, 

Private  Secretary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  State  of  Indiana,  January 
29,  1894. 

W.  R.  MYERS, 

Secretary  of  State. 


Received  the  within  report  and  delivered  to  the  printer  January  29, 1894. 

CHRIS.  H.  STEIN, 

Clerk  'Printing  Bureau. 


To  the  Governor: 

I  herewith  tranBmit  the  annual  report  of  the  Purdne  Uni- 
Tersity  Agricultural  Experiment  Station,  due  February  1, 1894. 

Very  respectfully, 

C.  B.  STUART, 

President  Board  of  Trustees. 

January  26, 1894. 


To  the  President  of  the  Board  of  Trustees : 

I  herewith  present  the  annual  report  of  the  Agricultural 
Experiment  Station  of  Indiana,  due  on  or  before  the  let  of 
^February,  1894,  the  same  being  required  by  seotion  S  of  an  act 
entitled  ^^An  act  to  establish  agricultural  experiment  stations 
in  conneetion  with  the  colleges  established  in  the  several  States, 
under  provisions  of  an  act  approved  July  2, 1862,  and  of  the 
Acts  supplementary  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  Sta- 
tion, and  the  financial  report  of  the  Secretary  to  the  Board  of 
Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

President. 

PuEDUB  Univbrsity,  La  FAYBtTB,  Ind.,  January  26, 1894. 
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SIXTH  ^V^NUAL  EEPORT 


OF  THR 


Pordoe  Ufliversity  Apnltoal  Experieot  SMod. 


REPORT  OF  THE  DIRECTOR 


To  President  James  H.  Smart : 

Sir — I  have  the  honor  to  herewith  transmit  to  you  the  Sixth 
Annual  Report  of  the  Purdue  University  Agricultural  Experi- 
ment Station  for  the  year  1893. 

The  Station  Staff  oi  officers  has  been  subject  to  some  change 
doring  the  year,  especially  in  the  case  of  assistants.  Dr.  W. 
L.  Williams,  in  charge  of  Veterinary  work,  was  succeeded  on 
July  I  by  Mr.  Arville  W.  Bitting,  B.  S.,  a  graduate  of  the 
School  of  Agriculture  of  Purdue  in  1891,  who  resigned  the 
Chair  of  Veterinary  Science  in  the  Florida  Agricultural  Col- 
lege to  accept  the  position  formerly  held  by  Dr.  Williams. 
Miss  Katherine  E.  Golden,  who  has  acted  as  Assistant  Botanist 
for  three  years  ending  July  1,  in  a  most  faithful  and  acceptable 
manner,  resigned  to  become  Assistant  in  Biology  in  the  Uni- 
versity, and  the  vacancy  thus  created  was  filled  by  the  appoint- 
ment of  Mr.  S.  Grant  Wright,  M.  S.,  a  graduate  of  Purdue  in 
the  School  of  Science,  who  had  been  acting  as  Assistant  Biolo- 
gist in  the  University  during  the  year  1892-^3.  As  Mr.  Wright 
had  been  employed  temporarily  in  the  station  botanical  work 
previous  to  this  time,  he  was  especially  fitted  to  take  up  the 
duties  of  assistant. 
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On  September  1,  Mr.  W.  F.  McBride,  who  had  acted  as  a 
most  competent  AsBistant  Chemist  for  the  year  previous,  re- 
signed to  take  up  another  line  of  work,  and  up  to  January  1, 
Mr.  William  Brady,  B.  S.,  A.  C,  a  graduate  of  Purdue  in  1887, 
has  performed  the  work  of  Assistant. 

An  important  addition  was  made  to  the  officers  in  July,  by 
the  appointment  of  an  Assistant  Agriculturist,  Mr.  George  R. 
Ives,  of  the  class  of  1898,  School  of  Agriculture,  Purdue  Uni- 
versity. The  necessity  of  an  assistant  in  this  department  has 
been  manifest  for  some  time,  as  there  has  been  a  material  in- 
crease in  the  combined  field,  stable  and  dairy  experimental 
work.  The  services  of  the  assistant  are  mainly  devoted  to  the 
field  work  in  summer  and  the  stock  feeding  and  dairy  investi- 
gations in  winter. 

The  Experimental  Work  of  this  Station  has  for  some  years 
been  conducted  with  considerable  stability  of  purpose,  it  being 
thought  wise  to  pursue  certain  lines  of  investigation  for  a  term 
of  years,  thus  covering  many  variations  cauaed  by  climatic  and 
other  conditions;  this  especially  appertains  to  those  experiments 
conducted  entirely  or  in  part  in  the  field.  In  view  of  this  fact, 
there  is  much  in  the  work  of  all  the  departments  which  is  a 
practical  duplication  of  the  previous  season's  work. 

The  growing  season  of  1892  was  marked  by  excessive  moist- 
ure at  planting,  and  serious  drought  in  the  summer,  conse- 
quently field  work  was,  in  a  measure,  unsatisfactory.  During 
June,  July  and  August,  the  present  year,  however,  occurred 
one  of  the  most  serious  droughts  which  has  ever  affected  this 
region,  so  that  much  field  work  was  an  absolute  failure.  The 
rainfall  was  1.55,  I.IO  and  0.77  inches  respectively  for  June, 
July  and  August,  far  below  the  normal  rainfall,  and  entirely 
insufficient  to  maintain  normal  crop  growth.  As  a  result  of 
this  lack  of  rainfall,  seeds  planted  in  July  would  not  germinate 
for  weeks,  our  corn  crop  was  almost  a  failure,  the  pastures  were 
completely  dried  up,  and  vegetation  generally  suffered  to  an 
excessive  degree.  It  seems  to  be  essential  that  a  water  supply 
be  made  available  to  certain  fields,  so  that  in  case  of  such 
drought,  experimental  work  of  a  season  may  not  be  ruined 
through  lack  of  soil  moisture,  and  that  the  beueficial  effects  of 
irrigation  in  such  an  emergency  be  shown  to  ludiana  farmers. 

The  sugar  beet  investigations  being  conducted  by  the  Chem- 
ist have  suffered  during  the  past  two  seasons,  owing  to  the 
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weather  coDditionSy  and  yet  a  fair  crop  of  beets  has  been  har- 
vested each  season,  with  results  of  considerable  promise  for  the 
fatare.  ISeed  was  sent  to  126  difterent  points  in  the  State,  to 
be  planted  and  crop  cared  for  under  the  directions  furnished 
by  the  Station,  and  samples  were  received  from  26  stations  for 
analysis.  The  results  of  investigations,  conducted  in  the  main 
by  this  Station*  have  prompted  a  certain  sugar  syndicate  to 
offer  seed  free  to  200  farmers  in  Indiana,  who  will  grow  one 
acre  of  sugar  beets  each  under  its  directions  during  1894.  The 
purpose  of  this  is  to  ascertain  how  successfully  sugar  beets  can 
be  raised  in  this  State  on  a  large  scale,  having  in  view  the  es- 
tablishment of  a  beet  sugar  factory.  This  furnishes  an  inter- 
esting phase  of  the  sugar  beet  question  as  applied  to  Indiana, 
showing  the  trend  this  subject  is  taking  at  the  present  time, 
the  outcome  of  which  will  be  noted  with  great  interest  by  the 
people  of  Indiana. 

There  has  been  a  continuation  of  the  study  of  the  unpro- 
ductive soils  of  the  State,  and  considerable  chemical  work  has 
been  done  in  that  connection.  In  view  of  the  importance  of 
this  subject,  this  work  will  be  continued,  both  in  field  and  lab- 
oratory, during  1894. 

Of  more  than  passing  interest  are  the  investigations  of  the 
Chemist  bearing  upon  the  determination  of  crude  fibre  in  feed- 
ing stuffs.  The  present  methods  of  determining  this  substance 
are  unsatisfactory,  and  our  knowledge  of  the  feeding  value  of 
crude  fibre  is  perhaps  based  on  a  too  insecure  knowledge  of  its 
true  influence  on  the  animal  body.  The  work  being  conducted 
at  this  Station,  it  is  believed,  will  throw  important  additional 
information  upon  this  subject.  Already  considerable  analyt- 
ical data  have  been  published  in  Bulletin  46,  issued  last  Sep- 
tember. 

Two  important  problems  concerning  the  potato  crop  have 
been  investigated  by  the  Botanist.  The  relationship  of  the 
number  of  eyes  on  a  piece  of  tuber  or  an  entire  potato 
to  the  resulting  crop  has  been  considered  in  continuation  of 
the  work  of  previous  years.  .  The  subject  of  potato  scab  has 
also  been  given  careful  attention,  with  eminently  satisfactory 
results.  Uncut  seed  potatoes  soaked  in  a  solution  of  corrosive 
eublimate  for  two  or  three  hours  produced  a  crop  compara- 
tively free  of  scab. 

The  work  of  the  Agriculturist  and  Hortieulturist  suffered 
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especially  from  the  dry  weather  already  referred  to,  so  much  so 
that  important  work  planned  by  the  latter  was  entirely  infeas- 
ible,  and  had  to  be  given  ap. 

Dairy  investigations  have  been  continued  during  the  year 
and  one  bulletin  published  on  this  subject.  This  work  involved 
a  consideration  of  the  following  investigations  :  The  setting 
ot  milk  in  shallow  pans  and  deep  cans;  the  creaming  of  milk 
from  deep  cans  by  different  methods;  the  dilution  of  milk 
with  water  at  different  temperatures  to  facilitate  creaming; 
the  aeration  of  milk;  the  churning  of  cream  at  difi'erent 
temperatures. 

Feeding  experiments  upon  milch  cows,  to  cover  an  extended 
period  of  time,  were  begun  late  in  the  year.  CaU-feeding 
experiments  have  been  in  progress  more  or  lees  during  18U8. 
For  the  first  time,  this  year  the  experimental  feeding  ot  sheep 
has  been  undertaken. 

There  has  been  a  general  concentration  of  work  on  a  few 
lines  by  each  department,  and  on  the  whole  the  work  for 
1893  may  be  viewed  as  a  material  improvement  over  that  of 
the  past. 

Permanent  Improvements  have  been  made  to  some  extent.  A 
glass  house  for  the  shelter  of  plants  grown  under  control  con- 
ditions in  pots,  has  been  erected  as  an  addition  to  the  equip- 
ment of  the  Botanical  Department.  This  structure  is  twenty 
ieet  wide  and  titty  teet  long,  with  a  set  of  doors  ton  feet  high 
on  the  north  side.  When  the  weather  is  suitable  the  plants 
growing  in  pots  or  boxes  may  be  moved  on  trucks  outside  of 
the  house,  and  subjected  to  the  ordinary  atmospheric  in- 
fluences, excepting  raintall,  all  the  moisture  being  supplied  in 
special  amount  by  the  experimenter.  The  purpose  of  the 
house  is  to  shelter  the  growing  plants  from  rain  and  injurious 
winde. 

Several  hundred  rods  of  new  fencing  have  been  built,  leaving 
the  experimental  grounds  well  protected  from  the  inroads  of 
wandering  stock.  It  will  be  necessary  to  build  some  new 
fencing  during  1804  along  the  south  side  of  the  highway  pass- 
ing by  the  Dniversity. 

The  Publications  of  the  Station  during  the  year  have  con- 
sisted of  two  one  page  newspaper  bulletins  and  five  regular 
pamphlet  bulletins,  and  the  annual  report.  These  are  as  fol- 
lows, and  the  subjects  discussed  are  given  as  shown  on  the 
title  pages  of  the  documents  referred  to : 
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Newspaper  Bulletin  No.  4>  April  22, 1893.  Tests  of  varieties 
of  Sweet  Corn.     By  James  Troop,  Horticulturist. 

Newspaper  Bvlleiin  No.  5,  August  8, 1898.  Tests  of  varieties 
of  Strawberries.     By  James  Troop,  Horticulturist. 

Bulletin  No.  43,  Vol.  IV,  March,  1893,  pp.  20.  (a)  Field  ex- 
periments with  corn,     (b)  The  sugar  beet  in  Indiana. 

Bulletin  No.  U,  Vol.  IV,  May,  1893,  pp.  21-44,  figs.  5.  (a) 
Upon  deep  versus  shallow  setting  of  milk,  (b)  Upon  surface 
versus  bottom  creaming,  (c)  Cream  raising  by  dilution,  (d) 
Concerning  the  aeration  of  milk,  (e)  The  baby  separator  in 
the  private  dairy. 

Bulletin  No.  4J,  Vol.  IV,  August,  1893,  pp.  45-67.  (1)  Field 
experiments  with  wheat.     (2)  Forms  of  nitrogen  for  wheat. 

Bulletin  No.  46,  Vol.  IV,  September,  1893,  pp.  68-8),  fig.  1. 
(1)  A  modification  of  Grandeau's  method  for  the  determina- 
tion of  humus.  (2)  Preliminary  investigations  relating  to  the 
determination  of  "crude  fibre." 

Bulletin  No.  4'^,  Vol.  IV,  November,  1893,  pp.  86-101,  figs.  2. 
(1)  Does  it  pay  to  shelter  milch  cows  in  winter?  (2)  Upon 
skim  milk  as  food  for  calves. 

The  above  bulletins  deal  entirely  with  experimental  research 
conducted  at  the  Station. 

The  past  year  has  shown  an  interesting  increase  in  interest 
in  the  Station,  and  its  work,  not  only  by  Indiana  farmers,  but, 
also,  by  farmers  in  many  of  the  States  and  Territories.  Each 
year  there  is  a  considerable  demand  for  the  results  of  the  cereal 
experiments  published  in  our  balletins,  while  the  last  bulletin 
of  the  year,  concerning  the  shelter  of  dairy  cattle  in  winter, 
has  been  in  so  great  demand  that  the  supply  is  about  exhausted. 
The  growth  of  the  Station  mailing  list,  as  shown  in  the  follow- 
ing figures,  is  due  in  a  very  large  degree  to  personal  written 
applications. 

STATION  MAILING  LIST. 

Hwmhtr  Names  on  List  of  On  Jan.  18y  1893.    On  Jan.  4,  1894. 

People  in  Indiana 5,741  7,131 

Indiana  periodicals 635  668 

People  in  other  States.   .   .' 1/158  1,316 

Periodicals  in  other  States 83  91 

Foreigners.   • 26  51 

Foreign  periodicals 7  7 

7,650  9,264 


12 

The  largest  number  of  bulletins  printed  in  the  past  has  been 
IO9OOO,  but  it  will  be  necessary  to  exceed  this  edition  beginning 
with  1894. 

Each  year  numerous  gifts  are  made  the  Station  by  individ- 
uals and  institutions,  and  also  publishers,  especially  of  agricul- 
tural journals.  In  this  connection  I  take  pleasure  in  thanking 
those  who  have  presented  the  Station  with  the  following  gifts 
during  the  year  1893 : 

MISCELLANEOUS  GIFTS. 

J.  M.  Thorbarn  Si  Co.,  New  York  City,    Flower  and  garden  seeds. 
W.  Atlee  Burpee  &  Co.,  Philadelphia.    Flower  and  garden  seeds. 
Henry  Wallacei  Des  Moines,  Iowa.    *'  Clover  Culture." 
F.  £.  Myers  A  Bro.,  Ashland,  Ohio.    Bucket  spray  pump. 

C.  M.  Winslow,  Esq  ,  Sec.  American  Ayrshire  AssociatioD,  Brandon,  Vt  One 
male  and  one  female  pure  bred  Ayrshire  calves. 

J.  D.  French,  North  Andover,  Mass.    One  Ayrshire  heifer,  pure  bred. 

Prof.  C.  H.  Fernald,  Amherst,  Mass.  Mounted  collection  of  the  Gypsy  moth 
in  different  stages  of  deyelopment. 

United  States  Department  of  Agriculture,  Washington,  D.  C.  Numerous  seeds 
And  publications. 

T.  J.  Groves,  Dana,  Ind.    Sterling  seed  com. 

J.  H.  Samuelson,  Opheim,  111.    TJphome  Queen  seed  corn. 

James  Riley,  Thomtown,  Ind.    Biley's  Favorite  and  other  varieties  of  corn. 

S.  W.  Dungan,  Franklin,  Ind.    Dnngan's  corn  and  Yellow  Nonesuch  corn. 

Northrup,  Braslan  &  Goodwin  Co.,  Minneapol&B,  Minn.    Seeds. 

J.  A.  Foote,  Terre  Haute,  Ind.    Seed  com. 

W.  I.  Marshall,  Chicago,  IlL    Buggle's  Rotary  cultivator. 

D.  F.  W.  Dafert,  Campinas,  Brazil.  Relatio  Annual  do  Institute  Agronomico 
^o  Estado  de  8&0  Paulo,  1891 

a  Mitzky,  Rochester,  N.  Y.    "  Our  Native  Grape." 

Jno.  I.  Gordon,  Sec.,  Mereer,  Pa.  Vol.  II,  Hampshire  Down  Sheep  Flock 
Record. 

Imperial  Japanese  Commissioners,  Jackson  Park,  Chicago,  111.  Numerous 
books  and  seeds. 

L.  £.  Mace,  Lexington,  Ind.    Garden  hoe. 

Farmers'  Seed  Company,  Chicsgo,  111.    Seed  wheat. 

Francisco  1.  San  Roman,  Chili,  S.  A.    Eight  hundred  pounds  nitrate  of  soda. 

Howard  H.  Keim,  Sec,  Ladoga,  Ind.  Vol.  I,  Flock  Book  Cheviot  Sheep 
Breeders'  Association. 

Leavitt  Manufacturing  Co.,  Hammond,  111.    Dehoming  clipper. 

L.  R  Townsend,  Sec,  Ionia,  Mich.  Vol.  I,  American  Rambouillet  Sheep 
Record. 

Mortimer  Levering,  Sec.  American  Shropshire  Sheep  Association,  La  Fayette, 
Ind.    One  Shropshire  ram.    Vol.  I,  American  Shetland  Pony  Stud  Book. 

J.  D.  Fredericksen,  Little  Falls,  N.  Y.    "Creaming  Milk  by  Centrifugal  Force." 

W.  H.  Morris,  Sec.,  Indianapolis,  Ind.  Vols.  I,  II,  III,  The  Chester  White 
JSecord;  Vols.  XIIT,  XIV,  Central  Poland  China  Record. 


18 

Ctoo.  W.  Bafter,  Bochester,  N.  Y.    Nameroos  pamphlets. 

Thomas  B.  Wales,  Sec,  Boston,  Mass.  Vols.  IX,  X,  XI,  Holstein-Fricsiaa 
Herd  Book  of  Amesiea. 

W.  A.  Shafor,  Secretary,  Middletown,  Ohio.  Vols.  Ill,  IV,  V,  American 
Oxford  Down  Sheep  Becord. 

Thomas  McFarlane,  Secretary,  Harrej,  111.  Vols.  I,  II,  III,  IV,  American 
Aherdeen  Angus  Herd  Book. 

a  Hozie,  Secivtary,  Yorkyille,  New  York.  Vols.  I,  II,  III,  IV,  Holstein- 
Friesian  Adyanced  Begister. 

Italo  Qiglioliy  Portici,  Italy.    Numerous  documents. 


PBRI0DI0AL8. 

Agricultural  Gaaette  of  New  South  Wales Sidney,  Australia. 

Agricultural  Epitombt Indianspolis. 

American  Agriculturist New  York  City. 

American  Bee  Journal Chicago.  111. 

American  Cultivator  and  Poultry  Keeper Los  Angeles,  CaL 

American  Florist Chicago,  IIL 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

Baltimore  Sun  (Weekly) Baltimore,  lid. 

Breeders'  Gasette Chicago,  111. 

CloTer  Leaf South  Bend. 

Creamery  and  Dairy Waterloo,  Iowa. 

Creamery  Journal Waterloo,  Iowa. 

Dairy  Messenger Chicago,  111. 

Drainage  Journal Indianapolis. 

Elgin  Dairy  Beport Elgin,  111. 

Experiment  Station  Becord Washiogton,  D.  CL 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicsgo,  Ul. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farmers'  Advecate London,  Ont,  Can. 

Farmers'  Call Quincy,  111. 

Farmers'  Guide  and  Home  Companion     Huntington,  Ind. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Beyiew Chicago,  111. 

Good  Boads New  York  City. 

Ghrange  Visitor Lansing,  Mfch. 

Hoard's  Dairyman Ft.  Atkinson,  Wis. 

Holstein-Friesian  Begister Brattleboro,  Vt 

Home  and  Farm Louisville,  Ey. 

Home  Journal La  Fsyette. 

Hoepodar  .   .   *   * Omaha,  Neb. 

Indiana  Farmer Indianapolis. 

Industrial  American Lexington,  Ey. 

Industrialist Manhattan,  Ean. 

Insect  Life Washington,  D.  C. 
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Jersey  Bulletin        Chicago,  111. 

Journal  of  Agriculture St.  Louis,  Mo. 

Journal  of  Mycology 'Washington,    D.  C. 

Kansas  Farmer Topeka,  Kan. 

La  Fayette  Commercial  Gazette J  a  Fayette. 

iLouisiana  Planter  and  Sugar  Manufacturer New  Orleans,  La. 

Mennonitische  Rundschau Elkhart. 

Michigan  Farmer Detroit,  Mich. 

Milling Chicago,  111. 

Mirror  and  Farmer Manchester,  N.  H. 

Nationnl  Sheepman Indianapolis. 

National  Stockman  and  Farmer Pittsbureh,  Pa. 

Nebraska  Bee  Keeper York,  Neb. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mars. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,  111. 

Pacific  Rural  Prens San  Francisco,  Cal. 

Practical  Farmer Philadelphia,  Pa. 

Prime's  Crop  Bulletin Dwight,  111. 

Rural  Northwest  Portland,  Ore. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ua. 

Stock  aod  Farm Bunker  Hill. 

Sugar  Beet  Philadelphis,  Pa. 

Swine  Breeders'  Journal Indianapolis. 

Wayne  Farmer Hngerstown. 

Western  Swineherd Gene^eo,  111. 

Wisconsin  Agriculturist Racine,  Wis. 

I  herewith  append  the  reports  of  the  several  departments 
of  the  Station,  briefly  outlining  the  work  of  the  year.  In 
some  cases  results  secured  from  experiments  are  given,  while 
in  others  the  progress  of  the  work  will  not  justify  the  drawing 
of  conclusions. 

Respectfully  submitted, 

C.  S.  PLUMB, 

Director, 
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REPORT  OF  THE  CHEMICAL  DEPARTMENT 


To  C.  S.  Plumb ^  Director: 

The  followiDg  is  a  brief  outline  of  the  work  of  the  Chem- 
ical Department  for  the  year  1893 : 


SUOAR  BblET. 

Field  and  laboratory  work  has  been  continued  on  this  sub- 
ject. Both  spring  and  summer  climatic  conditions  were  ex- 
tremely unfavorable  to  the  field  work.  Seed  was  sent  to  every 
county  in  the  State,  and  there  were  1J6  stations  in  all  to  which 
free  seed,  with  lull  culture  directions,  was  furnished.  Samples 
were  received  from  2t)  stations,  a  fair  showing  for  such  an  un- 
favorable season  While  the  past  two  years  have  been  very 
unfavorable  to  beet  culture,  yet  the  results  obtained  are  of  con- 
siderable value  in  that  they  show  that  conditions  that  are  prac- 
tically fatal  to  the  corn  crop  will  still  permit  a  fair  beet  crop  to 
mature.  The  low  price  of  wheat  and  corn  has  turned  the 
farmers'  attention  to  the  question  of  other  crops,  and  an  in- 
creased interest  in  the  sugar  beet  question  has  arisen.  The 
results  of  the  year's  work  on  the  sul>ject  are  practically  ready 
for  publication. 

UNPRODUCTIVE  SOIL. 

The  land  of  one  of  the  farms,  where  the  work  on  this  sub- 
ject was  conducted  in  18H2,  has  been  under  observation  during 
this  year.  No  treatment  of  the  land  was  made  this  year,  the 
object  being  to  learn  whether  the  last  year's  treatment  would 
give  results  extending  over  more  than  one  year.  While  the 
conditions  were  not  such  as  to  permit  of  quantitative  measure- 
ment on  the  plats  this  year,  the  character  of  the  crop  indicates 
that  the  efi'ect  of  last  year's  treatment  has  continued.  The 
work  will  be  extended  the  coming  season  by  the  application  of 
special  drainage;  the  preliminary  survey  for  this  has  already 
been  made. 
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FORMS  OF  NITROGBN  FOR    7HBAT. 

This  work  was  continued  along  the  same  lines  as  in  1891  and 
1892,  with  the  addition  of  plats  for  coarse  manures.  The  re- 
salts  for  1898  confirmed  those  for  the  two  preceding  years,  but 
the  value  of  the  result  this  year  is  reduced  owing  to  serious 
injury  by  ruet  which  interfered  with  the  normal  ripening  of 
the  grain. 

FORMS  OF  PHOSPHATES  FOR  CORN. 

Corn  was  planted  on  the  plats  where  various  phosphates  had 
been  applied  in  1891  and  1892,  but  this  crop  was  a  failure 
owing  to  the  severe  drought. 

METHODS  FOR  THE  DBTBBMINATION  OF  HUMUS. 

In  connection  with  the  examination  of  soils,  attention  was< 
drawn  to  difficulties  in  determining  humus  in  some  of  the  soils- 
under  examination.  On  this  account  a  somewhat  full  examina* 
tion  into  the  factors  involved  in  the  determination  of  humua 
was  made.  A  method  which  is  generally  practicable  was- 
worked  out  and  special  apparatus  devised  which  reduces  to  a 
great  extent  the  labor  involved  in  the  work  and  gives  more 
constant  working  conditions.  A  detailed  account  of  this  work 
has  already  been  published  as  a  station  bulletin.  (No.  46,. 
Sept,  1893.) 

METHODS  FOR  THB  DETERMINATION  OF  CRUDE  FIBRE. 

The  official  methods  for  fibre  determination  in  feeding  stuff» 
are  not  considered  satisfactory.  In  connection  with  the  exam- 
ination of  a  considerable  number  of  different  kinds  of  feeding^ 
material  the  action  of  a  large  number  of  solvents  was  tried  and 
results  were  obtained  which  are  believed  to  be  of  considerable 
value.  The  work  is  still  in  progress,  although  the  results  so 
far  obtained  (Jan.  1)  have  been  published  in  bulletin  form. 

NUTRITIVE  VALUE  OF  FUNQI. 

The  total  nitrogen  and  the  albuminoid  nitrogen  of  fourteen 
varieties  of  fungi  have  been  determined  The  results  indicate 
that  much  of  the  nitrogen  is  not  in  the  form  of  albuminoids, 
and  work  is  in  progress  to  drtermine  the  class  of  compounda 
containing  the  non-albuminoid  nitrogen  in  the  fungi. 
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SPECIAL  WOBK  ON  PHOSPHATES. 

The  increasing  use  of  phosphates  causes  a  deeper  interest  to 
be  taken  in  the  value  of  phosphorus  from  different  sources. 
Special  work  is  in  progress  for  the  purpose  of  devising  additional 
methods  for  determining  the  source  of  phosphorus  in  mixed 
fertilizers  and  lor  detecting  adulteration  in  non-acidulated 
goods. 

FEKTILIZEK  INSPECTION. 

Numerous  examinations  of  samples  of  commercial  fertilizers 
from  purchasers  have  been  made.  This  woik,  however,  has 
been  divided  between  the  Station  and  the  State  Chemist.  The 
results  indicate  that  the  present  fertilizer  law  is  sadly  in  need 
of  an  amendment  providing  for  inspection  of  all  fertilizers  in 
the  market  instead  of  in  the  factory. 

MISCELLANEOUS. 

The  usual  amount  of  work  for  different  departments  of  the 
Station  has  been  done,  and  many  examinations,  qualitative  and 
quantitative,  have  been  made  of  material  sent  to  the  Station. 

Both  in  amount  and  quality  the  work  of  this  Department  for 
the  past  year  has  been  more  satisfactory  than  that  of  any  year 
since  the  establishment  of  the  Station. 

The  following  is  a  summary  of  the  quantitative  analyses 
made  in  connection  with  the  above  work : 

Sugar  beets 149 

Humae        211 

Potaah  in  hainus 30 

Phosphoric  tcid  in  humus 50 

Fibre 242 

Nitrogen  in  fibre 89 

Nitrogen  in  fungi 82 

Nitrogen  in  wheat 64 

Phosphates 163 

Fertilizer  inspection 41 

Miscellaneous 136 

Very  respectfully  submitted, 

H.  A.  HCJSTON, 


Chemist. 


2— Purdue  Exp.  Station. 
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REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


To  C.  S.  P/um6,  Director  : 

The  work  of  the  Department  daring  1893  has  been  carried 
OD  in  mach  the  same  lines  as  in  preceding  years.  The  subjects 
of  investigation  have  been  mainly  those  pertaining  to  plant 
diseases  and  physiology.  Althongh,  owing  to  unusual  inter- 
ruptions, not  as  much  experimental  work  has  been  brought  to 
a  serviceable  conclusion  as  the  Department  has  established  for 
its  customary  annual  returns,  yet  highly  valuable  data  have 
been  gathered,  and  considerable  preparatory  work  has  been 
accomplished  to  aid  in  the  investigations  of  subsequent  years. 

The  Department  made  a  display  of  some  of  its  physiological 
apparatus  at  the  World's  Fair,  requiring  a  considerable  outlay 
of  time  to  prepare  and  to  care  for  after  being  sent  to  Chicago. 
This  exhibit  occupied  a  case  two  and  one-half  by  seven  feet 
and  seven  feet  high,  forming  part  of  the  Collective  Agricul- 
tural College  and  Station  Exhibit  displayed  in  the  Agricultural 
Building.  The  exhibit  proved  a  very  attractive  one  to  visitors, 
and  elicited  much  careful  attention  and  study.  Beside  the 
service  to  the  general  public,  it  has  been  learned  in  various 
ways  that  many  investigators  received  benefit  from  the  display. 
The  Department  has  had  numerous  inquiries  regarding  the 
separate  pieces  exhibited,  both  as  to  the  special  detailed 
methods  of  using  them  and  as  to  the  dealers  who  supply  such 
apparatus.  It  is  believed,  therefore,  that  the  labor  and  time 
employed  in  preparing  and  maintaining  the  display  were  well 
expended,  and  that  the  effort  has  proved,  and  will  continue  to 
prove,  of  genuine  service  in  promoting  a  general  knowledge  of 
the  subject  of  vegetable  physiology,  and  in  aiding  investi- 
gation. 

Experiments  and  observations  have  been  conducted  by  the 
Department,  since  1889,  upon  one  phase  of  the  profitable  cul- 
tivation of  tomatoes,  viz.,  the  use  of  immature  seed  for  the 
purpose  of  increasing  earliness  and  productiveness.  A  large 
amount  of  work  in  this  line  was  done  in  1889  and  1890,  less  in 
1891,  and  still  less  in  1892  and  1898.  The  reason  for  this  ap- 
parent decrease  of  attention  was  largely  the  want  of  a  satis- 
factory clue  to  the  real  relationship  of  the  facts  to  the  known 
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laws  of  plant  reproduction.  It  was  felt  to  be  a  miflappropria- 
tion  of  energy  to  test  the  question  largely  as  a  purely  empirical 
method,  while  unable  to  bring  the  results  into  harmony  with 
known  laws,  hence  the  falling  off  in  time  and  labor  devoted  to 
the  matter.  In  the  winter  of  1892-8  careful  observations  were 
made  upon  tomato  plants  grown  and  matured  in  the  green- 
house from  seed  taken  from  fruit  not  over  half  grown  and  only 
allowed  to  dry  a  few  days  after  removal  from  the  fruit  before 
planting,  the  seed-coats  being  too  soft  and  immature  to  keep 
the  seed  from  speedily  drying  out  and  dying,  if  kept  long  in 
dry  air.  Comparison  was  made  with  plants  grown  under  the 
■ame  eonditioBa  from  mature  seed  taken  from  the  same  parent 
plant  at  the  same  time  and  subjected  to  like  treatment.  This 
experiment  was  not  in  itself  remarkable,  but,  taken  with  what 
had  preceded  it,  it  suggested  an  explanation  of  the  true  rela* 
tionship  of  the  facts  already  ascertained,  and  afforded  what 
appeared  to  be  a  reliable  guide  to  further  study  of  the  subject. 
The  main  facts  brought  out  in  these  researches,  and  similar 
data  gathered  from  the  work  of  other  investigators,  together 
with  the  argument  fouuded  upon  them,  were  embodied  in  a 
paper  entitled,  ^'Deviation  in  Development  Due  to  the  Use  of 
Unripe  Seed,"  presented  before  the  American  Association  for 
the  Advancement  of  Science,  at  its  meeting  in  Madison,  Wis- 
consin, August,  1893.  This  paper  will  eventually  appear  in 
full  in  the  American  Naturalist  The  conclusion  reached  in  the 
paper  was,  in  brief,  that  the  principal  deviations  arising  trom 
the  use  of  immature  seed  are :  (1)  a  loss  of  vigor,  shown  in  the 
smaller  percentage  of  germinations,  weakness  of  the  seedlings, 
and  greater  number  of  plants  which  die  before  maturity ;  (2) 
failure  to  recover  lost  vigor,  althoagh  the  plants  may,  and 
usually  do,  produce  an  abundant  harvest,  and  one  acceptable  to 
the  cultivator;  (8)  the  increase  of  reproductive  parts  in  pro- 
portion to  the  vegetative  parts,  resulting  in  a  greater  number 
of  fruits  and  seeds  (although  individually  smaller),  and  more 
rapid  ripening,  than  in  similar  plants  from  mature  seeds.  The 
explanation  of  these  facts  was  found  in  the  generalization  that 
^^any  cause  which  retards  uniform  progress  in  the  develop- 
ment of  a  plant  or  animal  favors  reproduction."  We  learn 
from  this  that  the  greater  productiveness  and  earlier  ripening 
of  tomatoes  grown  from  seed  taken  from  green  fruit  is  not  ac- 
cidental, but  is  to  be  expected  as  a  uniform  result ;  furthermore. 
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that  the  weakeniog  of  the  plant  is  also  to  be  expected  as  a 
Deceseary  accompaniment.  Whether  sufficient  vigor  of  plant 
can  be  secured  by  this  method  of  increasing  eariiness  and  pro* 
ductiveness  to  make  it  a  profitable  one  in  commercial  garden- 
ing is  a  question  not  yet  fully  investigated. 

Another  paper  bearing  upon  this  subject,  and  in  part  growing 
out  of  it,  has  been  the  result  of  the  year's  activity.  It  was  pre- 
sented before  the  Society  for  the  Promotion  of  Agricultural 
Science  at  its  August,  1893,  meeting  in  Madison,  Wis.,  under 
the  title  "A  New  Factor  in  the  Improvement  of  Crops,"  and 
was  published  in  Agricultural  Science  for  Aug.- Sept.,  1898,  and 
also  in  the  proceedings  of  the  Society  for  1893  (pp.  17-21),  issued 
some  time  since.  The  paper  deals  particularly  with  the  recip- 
rocal relation  between  the  two  parts  of  a  plant,  i.  e.,  vegetative 
(leaf,  stem,  root)  and  reproductive  (seed,  fruit),  under  varying 
conditions  of  growth.  The  generalization  is  reached  that  '^  a 
decrease  in  uutrition  of  an  organism  favors  the  development  of 
the  reproductive  parts  at  the  expense  of  the  vegetative  parts." 
The  decrease  in  nutrition  may  be  brought  about  by  poor  soil, 
bad  tillage,  slow  germination,  etc.,  all  leading  to  the  same 
general  result.  But  it  was  pointed  out  that  while  partly  starved 
plants  are,  as  a  rule,  proportionately  more  productive  (i.  c,  per 
unit  of  vegetative  part),  the  reverse  is  true  of  plants  grown 
from  large  and  small  seeds,  for  ''large  seeds  produce  stronger 
plants  with  a  greater  capacit}'  for  reproduction  than  small  seeds 
of  the  same  kind."  These  conclusions,  which  are  supported  by 
experimental  data,  strongly  emphasize  the  necessity  of  using 
only  the  largest  seeds  (that  is,  screening  out  and  discarding  the 
small  seeds)  for  sowing,  in  order  to  secure  not  only  the  largest 
yield  of  grain  and  fruit,  but  also  to  retain  the  vigor  and  per- 
manency of  the  race  under  high  tillage. 

It  is  believed  that  these  generalizations  will  be  of  great  value 
to  intelligent  farmers,  and  to  investigators  as  well,  in  dealing 
with  crops  of  all  kinds. 

The  prevention  of  scab  upon  potato  tubers  has  again  received 
careful  attention,  and  the  results  of  the  season's  work  fully 
confirm  the  favorable  results  obtained  in  1892.  The  season  was 
unusually  dry  and  untreated  seed  material  gave  a  crop  having 
55  to  70  per  cent,  of  the  tubers  quite  free  from  scab,  but  treated 
seed  material  gave  90  to  95  per  cent,  wholly  free  from  scab. 
What  small  amount  of  scab  appeared  upon  the  treated  portion 
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was  for  the  most  part  ia  the  shape  of  small  scattered  spots,  and 
much  less  noticeable  than  that  upon  the  tubers  of  the  untreated 
portion.  The  treatment  consists  in  soaking  the  uncut  seed 
material  for  two  t©  three  hours  in  a  solution  of  corrosive  sub- 
limate of  the  strength  of  two  ounces  to  fifteen  gallons  of  water. 
When  the  first  lot  of  potatoes  has  been  taken  out  of  the  bath, 
it  may  be  employed  for  another  lot,  thus  using  the  same  solu- 
tion over  and  over  again  until  the  full  quantity  of  potatoes 
desired  for  planting  has  been  treated.  The  importance  of  this 
remedy  is  now  believed  to  be  beyond  all  question  and  is  confi- 
dently recommended  as  a  certain  and  economical  method  for 
preventing  scab,  and  thus  improving  the  quality  and  commer- 
cial value  of  the  potato  crop.  The  data  and  details  of  the 
experiment  upon  which  this  conclusion  is  based  have  not  yet 
been  published. 

Elaborate  experiments  upon  the  preparation  and  planting  of 
potatoes  were  conducted  during  1898,  as  has  also  been  done  for 
the  three  preceding  years.  The  data  obtained  as  a  result  of 
this  work  amounts  to  about  two  hundred  manuscript  pages  of 
quarto  size  for  each  year  since  its  inception.  Very  little  of  this 
data  has  yet  been  put  into  print.  It  is  withheld  in  order  to 
investigate  the  subject  from  many  sides,  and  to  be  able  to  speak 
authoritatively  when  its  treatment  is  undertaken. 

During  the  year  a  vegetation  house  has  been  added  to  the 
equipment  of  the  Department.  It  is  a  glass  structure,  twenty 
by  fifty  feet,  with  doors  ten  feet  high  opening  along  one  side, 
through  which  the  plants  grown  in  pots  or  boxes  placed  upon 
trucks  may  be  wheeled  into  the  open  air  in  fair  weather  and 
returned  to  cover  during  inclement  weather.  It  is  without 
heating  apparatus,  and  is  designed  for  use  chiefly  in  summer, 
although  experiments  upon  winter  wheat,  begun  in  October, 
are  progressing  finely  at  the  time  this  is  written  (January, 
1894).  The  purpose  of  a  vegetation  house  is  to  enable  the 
experimenter  to  more  perfectly  control  the  eonditions  sur- 
rounding the  plants  under  cultivation  than  can  be  done  in 
field  culture.  It  will  be  used  chiefly  in  experiments  with 
wheat,  oats,  corn,  potatoes  and  other  field  crops. 

Respectfully  submitted, 

J.  C.  ARTHUR, 
Botanist 
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REPORT  OF  THE  VETERINARY  DEPARTMENT. 


To  C.  S.  Plumb  J  Director: 

The  work  of  the  Veterinary  Department  is  being  conducted 
along  different  lines  this  year  from  that  previously  parsaed. 

The  therapeutic  value  of  pilocarpine  in  cases  of  parturient 
apoplexy,  the  quantity  and  proper  mode  of  administration^ 
whether  by  a  maximum  dose  at  once  or  by  a  cumulative  dose, 
are  points  which  we  have  tried  to  determine.  A  number  of 
cases  occurred  in  the  immediate  vicinity  of  the  Station  during 
the  fall  on  which  to  make  the  tests.  As  soon  as  the  work  can 
be  duplicated  a  report  will  be  made  in  full. 

Experiments  are  in  progress  as  to  the  use  of  different  drugs 
for  ansesthetic  purposes  on  different  domestic  animals,  the 
quantity  required,  mode  of  administration,  and  the  dangers 
likely  to  arise  from  their  use. 

Investigations  concerning  the  prevalence  of  blindness  in 
horses,  and  the  cause,  were  carried  on  during  the  fall  and  will 
be  resumed  again  in  the  spring. 

A  collection  of  the  animal  parasites  affecting  stock  in  this 
State  is  being  attempted. 

Respectfully  submitted, 

A.  W.  BITTING, 

Veterinarian. 
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REPORT    OF    THE    HORTICULTURAL    DEPART- 

MENT. 


To  a  S.  Plumb,  Director: 

Mnch  of  the  work  of  this  Department  has  been  a  continu- 
ation of  that  already  in  progress  for  a  number  of  years.  Many 
of  the  Russian  varieties  of  orchard  fruits,  set  seven  years  ago, 
are  coming  into  bearing,  and  will  soon  be  in  condition  to 
report  upon.  It  is  the  intention  to  nse  the  best  of  these  for 
crossing  with  our  native  varieties,  as  it  is  believed  that  by  this 
means  the  greatest  >^ood  will  be  secured  from  them  for  this 
climate. 

The  experiments  with  small  fruits  were  seriously  interfered 
with  by  the  exceptionally  unfavorable  weather  during  the 
months  of  May  and  June.  The  meteorological  records  of  the 
Experiment  Station  show  that  the  mean  temperature  for  the 
month  of  May  was  only  57.5  degrees  F.,  which  was  much 
below  the  normal,  and  retarded  plant  growth  very  materially. 
The  amount  of  rainfall  was  a  little  less  than  normal,  but  it  was 
BO  distributed  throughout  the  blossoming  period  that,  when 
combined  with  the  low  temperature,  it  served  to  most  effect- 
ually prevent  perfect  fertilization  of  blossoms,  and  so,  much  of 
the  fruit  was  imperfectly  developed. 

Following  this,  during  the  last  of  May,  the  drought  began, 
and  continued  throughout  the  growing  season.  The  monthly 
rainfall  for  June,  July  and  August  was  only  1.55,  1.10  and  .77 
inches,  respectively,  while  the  normal  rainfall  for  each  of  these 
months  is  about  3.5  inches.  This  was  far  below  the  require- 
ments of  the  plants  during  the  ripening  periods.  Owing  to 
these  adverse  conditions  a  number  of  experiments  which  were 
planned  for  last  season  were  abandoned.  Among  these  were 
experiments  with  fungieides  and  insecticides,  and  crossing  and 
hybridizing  fruits  and  vegetables.  These  will  be  taJi^en  up 
again  during  the  coming  season. 

VABIBTAL  TXSTS  OF  FRUITS  AND  VBGBTABLBS. 

A  large  number  of  varieties  of  fruits  and  seeds  have  ueen 
sent  to  the  Experiment  Station  for  trial,  and  either  have  been, 
or  will  be,  reported  upon  in  the  bulletins  of  this  Depart- 
ment.    They  include  eighty  varieties  of  strawberries,  besidea 
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a  large  number  of  our  own  seedlings;  twenty-five  varieties  of 
raspberries,  twenty  varieties  of  blackberries,  twenty  varieties  of 
currants  and  gooseberries,  sixty  varieties  of  grapes,  some  of 
them  crosses  of  native  wild  species;  forty  varieties  of  potatoes, 
twenty-five  varieties  of  tomatoes,  thirty  varieties  of  beans,  etc. 

HORTICULTURAL  SUB-STATIONS. 

These  sub- stations,  \^hich  are  located  in  the  north- central 
and  southern  portions  of  the  State,  and  which  are  under  the 
control  of  experienced  horticulturists,  have  carried  on  the  work 
assigned  to  them  in  a  very  satisfactory  manner,  although  the 
results  have  been  somewhat  disappointing  on  account  of  the 
adverse  climatic  conditions.  New  varieties  have  been  sent  each 
of  them  for  trial  as  soon  as  received  from  the  originators,  and 
will  be  reported  upon  in  due  time. 

IRRIGATION  FOR  SMALL  FRUITS  AND  VKOKTABLEjs. 

Our  experiments  of  the  past  season  have  demonstrated  very 
clearly  the  necessity  of  adopting  some  means  by  which  we  inay 
be  able  to  regulate  the  supply  of  water  furnished  to  our  growing 
fruits  and  vegetables,  wherever  it  can  be  done  without  too  great 
expense.  Many  crops  of  small  fruits  and  vegetables,  which 
mature  early  in  the  summer,  were  almost  completely  ruined  last 
season  by  the  severe  drought.  These  plants  require  a  large 
amount  of  water  during  the  ripening  period  to  enable  them  to 
develop  properly,  and  our  experience  has  shown  that  it  is  not 
safe  to  rely  solely  upon  the  natural  rainfall  for  this  supply ;  not 
so  much  because  of  the  insufiicient  amount,  as  of  the  lack  of 
proper  distribution;  hence  the  chief  value  of  irrigation  in  our 
climate  comes  from  the  fact  that  the  farmer  or  gardener  is  able 
to  supplement  the  natural  rainfall,  thus  supplying  the  proper 
amount  of  water  at  the  time  when  it  will  do  the  most  good. 
The  amount  of  water  required  is  therefore  small  in  comparison 
with  those  places  where  the  entire  crop  is  dependent  upon  an 
artificial  supply.  In  view  of  the  fact  that  this  is  coming  to  be 
an  important  question  among  the  fruit  growers  of  the  State,  it 
is  suggested  that  greater  facilities  be  supplied  for  careful 
experiments  in  this  line  during  the  coming  year. 

Respectfully  submitted, 

J.  TROOP, 
HoriiculturisL 
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REPORT  OF  THE  AGRICULTURIST. 


To  C.  S.  Plumb^  Dhector: 

All  the  lines  of  experiment  conducted  by  the  Agriculturist 
in  1892  were  continued  in  1898.  The  additional  lines  were 
spring  Djovving  of  wheat  to  prevent  excessive  rankness  in 
growth  of  crop,  improvement  of  corn,  and  relation  of  early  and 
late  planting  of  corn  to  time  required  to  mature  crop  The 
severe  winter  of  1892  18i^3  greatly  reduced  the  yields  of  wheat, 
and  the  excessive  and  prolonged  drouth  during  the  summer  of 
1893  caused  the  partial  or  almost  complete  failure  of  the  experi- 
ments with  corn.  Many  of  the  lines  of  experiment  are  yet  in 
their  initial  stages,  and  conclusions  or  even  data,  would  be  as 
yet  premature. 

The  following  is  a  brief  statement  of  the  work  of  the  year 
with  such  showing  of  results  as  the  progress  of  the  work  seems 
to  justify. 

I.      EXPERIMENTS  WITH  VAKIBTIES. 

1.  Wheat. — Number  of  varieties  tested  in  189-3,  35;  time 
under  trial,  one  to  ten  years;  average  yields,  21  to  •  6  bushels ; 
yields  in  1893,  12  to  24  bushels ;  leading  varieties  in  the  order 
of  their  average  yields,  Jones'  Winter  Fife,  Early  Red  Clawson, 
Velvet  ChaflF  (brown  smooth),  Velvet  Chali'  (brown  bearded), 
Kaub's  Black  Prolific,  Michigan  Amber. 

2.  Corn. — Number  of  varieties  tested  in  1893,  25 ;  time  under 
trial,  one  to  seven  years;  average  yields  (not  including  1893), 
40  to  75  bushels;  owing  to  a  shallow  soil  underlaid  by  gravel, 
and  the  intense  drouth,  many  of  the  varieties  of  corn  tormed 
only  imperfect  ears  or  abortive  shoots ;  the  leading  varieties 
based  upon  the  work  of  previous  years  are  White  Prolific, 
Boone  County  White,  Yellow  Nonesuch,  Riley's  Favorite, 
Haben's  Golden,  Purdue  Yellow. 

3.  Oats, — Number  of  varieties  tested  in  1893,7;  time  under 
trial,  one  to  five  years ;  average  yields,  32  to  64  bushels ;  yields 
in  1893,  'lb  to  89  bushels,  the  yields  being  considerably  cur- 
tailed by  the  drouth;  leading  varieties  in  1893,  Giant  Yellow, 
White  (name  unknown).  Great  Northern,  Wide  Awake,  White 
Bonanza. 
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n.      BXPBBIMRNT8  WITH  THICK  AND  THIN  SOWING  AND  PLANTING. 

1.  Wheat. — Qnantitj  of  seed,  two  to  eight  pecks  per  acre ; 
time  aoder  trial,  eight  years  ;  range  of  average  yields,  22  to  80 
bushels ;  range  of  yields  in  1898, 19  to  27  bushels ;  highest  av- 
erage yield  produced  from  eight  pecks  per  acre ;  lowest  average 
yield  produced  from  two  pecks  per  acre. 

2.  Oats. — Quantity  of  seed,  four  to  twelve  pecks  per  acre ; 
time  under  trial,  eight  years ;  range  of  average  yields,  45  to  50 
bushels ;  range  of  yields  in  1893,  34  to  44  boshels;  highest  av- 
erage yield  produced  from  eight  pecks  per  acre ;  lowest  aver- 
age yield  produced  from  four  pecks  per  acre. 

8.  Com, — Thickness  of  stand  ranged  from  eleven  to  twenty 
inches  between  individual  stalks,  planted  in  drills  three  feet 
eight  inches  apart;  time  under  trial,  seven  years;  range  of 
average  yields,  89  to  48  bushels;  range  of  yields  in  1898,  16  to 
24  bushels,  being  greatly  reduced  by  the  dry  weather;  highest 
average  yield  produced  from  stalks  eleven  inches  apart;  low- 
est average  yield  produced  from  stalks  twenty  inches  apart. 
The  variety  of  corn  used  in  these  experiments  is  a  rather  small 
yellow  dent,  which  matures  in  this  latitude  the  first  of  Sep- 
tember. 

III.   EXPBRIMBNTS  WITH  BARLT  AND  LATB  SOWING  AND  PLANTING. 

1.  Wheat. — Range  of  dates,  September  18  to  October  18;  time 
under  trial,  five  years;  range  of  average  yields,  20  to  81 
bushels;  average  yield  from  earliest  sowing,  81  bushels;  av- 
erage yield  from  latest  sowing,  20  bushels. 

2.  Corn. — Range  of  dates.  May  1  to  May  29;  time  under 
trial,  five  years ;  range  of  average  yields,  8tf  to  47  bushels ;  av- 
erage yield  of  earliest  planting,  47  bushels ;  average  yield  of 
latest  planting,  80  bushels;  the  yields  were  considerably  re- 
duced by  the  poor  crop  of  1893,  which  was  less  than  half  of  an 
average  crop. 

IV.      BXPERIMBNTti  WITH  DBBP  AND  SHALLOW  PLOWING  FOR  CORN. 

This  experiment  has  been  continued  for  three  successive 
years,  corn  being  the  crop  grown.  Different  depths  of  plow- 
ing, four,  six,  eight,  ten  and  twelve  inches ;  range  of  average 
yields,  40  to  44  bushels ;  highest  average  yield  from  plowing 
eight  inches  deep;  lowest  average  yield  from  plowing  four 
inches  deep.  The  averages  given  above  are  of  course  greatly 
reduced  by  the  low  yield*  of  1898. 
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y.      SXPBEDfSNTS  WITH    DEEP  AND  SHALLOW   CULTIVATION  OF  CORN. 

Different  depths  of  caltivation,  one,  two  and  three  inehes ;. 
time  under  trial,  five  years.  Average  yields  from  cnltivation 
one  inch  deep,  51  bashels;  average  yields  from  cultivation 
two  inches  deep,  50  bushels ;  average  yields  from  cultivation 
three  inches  deep,  49  bushels.  The  poor  crop  of  1898  greatly 
reduced  the  average  yields  given  above. 

VI.      EXPERIMENTS  WITH   DIFFERENT   CORN   CULTIVATORS. 

Number  of  implements  tested  in  1893,  six ;  time  under  trial,. 
two  to  six  years ;  five  distinct  types  of  cultivators  were  used,, 
namely:  The  common  two-horse  plow,  with  two  shovels  in 
each  gang;  the  spring- tooth  cultivator,  with  six  teeth  in  each 
gang ;  the  Gopher  (two  forms),  which  merely  shaves  below 
the  surface  and  tends  to  draw  the  earth  towards  the  corn; 
disc  corn  plow,  which  has  a  strong  tendency  to  deep  cultiva- 
tion and  ridging  of  the  ground;  adjustable  one-horse  culti- 
vator, with  leveling  attachment  following  shovels.  The  ex- 
periment was  conducted  in  a  very  elaborate  form  in  1893,  with 
the  view  of  securing  the  best  possible  conditions  in  the  test  for 
each  implement  used.  The  excessive  drouth  and  an  accident 
practically  ruined  all  of  the  plats,  so  that  no  results  of  value 
could  be  secured  for  1893.  The  average  yields  of  corn,  not 
including  1893,  were  as  follows:  With  corn  plow,  average  of 
five  years,  55  bushels ;  with  spring  tooth  cultivator,  average  of 
five  years,  57  bushels;  with  Gopher  (Hoosier),  average  of  five 
years,  57  bushels ;  with  Gopher  (Tower's),  one  year,  61  bushels ; 
with  disc  cultivator,  average  of  two  years,  59  bushels;  with 
adjustable  cultivator,  average  of  two  years,  61  bushels. 

VII.   EXPERIMENT  TO  DETERMINE  THE  LASTING  EFFECT  OF. MANURE 

ON  YIELD  OF  CORN. 

This  experiment  was  begun  in  1883  on  a  dark  compact  loam 
which  has  been  producing  corn  continuously  since  1880. 
Fresh  horse  manure  was  applied  to  a  series  of  plats  in  188^ 
and  1884,  amounting,  for  the  two  years,  to  about  fifty  tons  per 
acre.  Gas  lime  was  applied  the  same  years  on  another  series 
of  plats.  To  a  third  series  of  plats  super-phosphate  was  ap- 
plied the  same  years  as  above.    The  aggregate  amounts  of  gas 
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lime  and  super-phosphate  applied  were  five  hundred  pounds 
per  acre.  The  above-named  years  are  the  only  ones  in  which 
any  manure  or  fertilizer  has  been  used.  Eleven  crops  have 
been  grown  since  the  first  application  of  fertilizers  and  manure. 
The  crops  of  1887  and  1893  were  almost  complete  failures^ 
owing  to  severe  drouths.  The  crop  of  1887  is  not  included  in 
getting  the  figures  which  follow.  The  gas  lime  and  super- 
phosphate have  been  practically  without  effect  on  the  yields 
of  corn.  The  average  increase  in  yield  of  corn  produced  by 
the  horse  manure  is  11  bushels  per  acre;  the  aggregate  in- 
crease of  the  ten  crops  produced  by  the  manure  is  113  bushels 
per  acre.  Notwithstanding  the  severe  drouth  in  1893,  which 
doubtless  reduced,  to  some  extent,  the  effect  of  the  manure, 
the  increase  from  this  cause  was  3J  bushels  per  acre. 

VIII.  EXPERIMENTS  WITH  ROTATIVE  CROPPING  AND  CONTINUOUS  GRAIN 

GROWING  WITHOUT  MANURING. 

Since  1880  corn,  oats  and  wheat  have  been  grown  contin- 
uously, or  alternately,  on  series  H.  The  same  grains,  in  con- 
nection with  beans,  roots  and  grass,  have  been  grown  in 
rotation  on  series  F.  The  two  series  of  plats  lie  side  by  side 
with  soil  apparently  similar.  The  entire  crop  has  been  har- 
vested and  removed  in  every  case.  The  average  yields  of 
staple  grains  tor  the  last  five  years  are  as  follows :  Series  H, 
on  which  the  grains  are  grown  continuously  or  in  alternation, 
corn,  27  bushels,  oats,  24  bushels,  wheat,  15  bushels;  series  F, 
in  which  the  same  crops,  with  the  others  named,  are  grown  in 
rotation,  corn,  32  bushels,  oats,  32  bushels,  wheat,  22  bushels ; 
average  gain  per  acre  from  rotative  cropping,  corn,  5  bushels, 
oats,  8  bushels,  wheat,  7  bushels;  average  per  cent,  gained 
from  rotative  cropping  over  continuous  grain  growing,  corn, 
19  per  cent.,  oats,  33  per  cent.,  wheat,  47  per  cent. 

IX.  EXPERIMENTS  WITH   HEAVY  AND  LIGHT  APPLICATIONS  OF  MANURE 

AND   FERTILIZER. 

This  series  of  experiments  was  begun  in  1889.  Applications 
of  fertilizer  and  manure  were  made  in  1890  and  sacceeding 
years.  Fresh  horse  manure  and  high  grade  commercial  goods 
have  been  used  in  these  experiments.     The  average  increase  in 


29 

yield  per  acre,  from  fertilization  and  inanaring,  has  been,  for 
the  several  grain  crope,  as  follows : 


Amoukt  and  Kind  of  Fertilization. 

Barley. 

Corn.        Oats. 

1 

Wheat. 

HeaTj  appltcatioos  of  fertilizers 

Ldghi  appIicatioDs  of  fertilizerB 

Heavy  applications  of  manure 

Light  applications  of  manurt^ 

12.3 
9.1 

8.2 
8.6 

87 
10  9 
11.0 
10.3 

4.5 

3.8 

11.0 

8.2 

7.5 
6.5 
6.5 
5.4 

X.      EXPERIMBNTS  WITH  COMPLBTB  AND  PARTIAL  FBRTILIZBRS  AND 

MANURES. 

This  experiment  was  begun  in  1889,  although  the  first  ap- 
plication of  fertilizer  and  manure  was  in  1890.  The  crops  of 
1892  and  1893  were  grass,  which,  according  to  the  plan  adopted,, 
received  no  fertilizer  or  manure.  It  follows,  therefore,  that  but 
two  crops — oats  in  1890,  and  wheat  in  1891 — have  received  the 
applications  of  fertilizer  and  manure.  The  grass  crop  of  1892 
was  almost  a  complete  failure  in  this  series  of  experiments 
owing  to  the  "poor  catch."  The  plats  were  re-seeded  and  a 
fair  stand  secured,  but  the  drouth  of  1893  reduced  the  yield- 
more  than  half.     The  results  are  as  follows : 


OcUb.  Wheat,         Qraas. 

5.0  hu.      *2.7  bu.      *767  lbs. 


Average  increase  in  yield  per  acre  from  complete 

fertilization 

Average  increase  in  yield  per  acre  from  partial 

fertilization      3.0  bu.      *1.3  bu.        '57  lbs. 

The  anomalous  results  with  wheat  and  grass  are  doubtless 
due  (1)  to  too  rank  growth  of  wheat  and  {'!)  to  consequent 
poorer  catch  of  grass  on  the  fertilized  plats. 


XI.      EXPERIMENT  TO  DETERMINE  EFFECT  OF  SPRING  MOWING  OF  WHEAT 

UPON  YIELD   OF  CROP. 

The  purpose  of  this  experiment  is  to  determine  whether 
mowing  the  crop  in  spring  just  before  jointing  will,  by  pre- 
venting undue  rankness  of  growth,  serve  to  increase  the 
yield  of  crop.  The  experiment  has  been  conducted  two  years. 
The  results  are  as  follows : 


'Loss. 
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ATenge  yield  mown  plate 19.09  bniheli 

Aytrage  yield  plate  not  mown 24.11  bnehele 

ATerage  loee  from  mowing 6.02  buehele 

In  both  years  the  growth  of  the  plats  not  mown  was  not 
very  rank,  hence  the  loss  from  mowing  is  only  what  might  be 
expected. 


XII.      IMPROVBMBNT  OF  OOBN  BY  8BLBGTI0N  AND  GARB. 

This  experiment  was  undertaken  in  the  spring  of  1898.  A 
typical  ear  of  mediam-sized  Yellow  Dent  coro,  which  has  been 
grown  at  the  Station  for  a  number  of  years,  was  selected  for  the 
test.  The  corn  was  planted  in  a  suitable  soil  remote  from  other 
oorn  plats.  The  preparation  of  the  ground  and  cultivation  of 
the  crop  were  in  accord  with  improved  methods  of  farming. 
From  time  to  time  the  plat  was  visited  and  all  stalks  showing 
Any  imperfections  or  any  development  of  smut  were  removed 
before  tasseling.  Only  perfect  stalks  which  produced,  or  gave 
promise  of  ears  were  permitted  to  remain.  Owing  to  the 
intensity  of  the  drouth  no  perfect  ears  were  developed  on  the 
plat.  At  husking  time  ears  were  selected  from  the  most  perfect 
of  the  plants  and  from  these,  seed  for  1894  will  be  obtained.  It 
is  the  intention  to  continue  this  experiment.  It  is  believed  by 
the  method  employed  that  the  corn  can  be  rendered  more  uni- 
form and  improved  in  some  respects.  It  will,  however,  doubt- 
less take  several  years  to  effect  any  marked  results. 

XIU.      RBLATION  OF  BARLT  AND  LATB  PLANTING  OF  CORN  TO  LBNGTH 

OF  TIMB  RBQUIRBD  TO  MATURB  THB  CROP. 

This  experiment  was  begun  in  1892.  Both  1892  and  1898 
were  abnormally  dry  in  the  late  summer.  As  a  result,  in  every 
case  there  was  premature  drying  ot  the  different  varieties,  and 
with  the  most  careful  daily  observation  it  was  practically 
impossible  to  determine  the  actual  time  of  maturity.  The 
results  obtained  are  therefore  doubtless  only  rough  approxima- 
tions to  the  exact  truth.  Three  varieties,  differing  a  week  to 
ten  days  in  the  time  of  ripening,  were  planted  at  each  of  the 
dates  indicated  below.  The  figures  given  below  show  the 
average  number  of  days,  for  the  two  years,  required  to  mature 
the  three  varieties  at  each  of  the  dates  of  planting. 
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1892. 


1898. 


Days  to  Matoi 
ATenge  Two  Yean. 


Planted 
Planted 
Planted 
Planted 
Planted 


May  84 

Jone  4. 
Jane  14 


MajO. 
May  16 
May  27 
June  6 . 
Jane  16 


122 
117 
112 
109 
107 


Several  lines  of  experiment  referred  to  above  maet  of  necesBity 
be  continned  for  a  namber  of  years  before  reliable  and  satis- 
factory conclasions  can  be  reached. 

Respectfally  submitted, 

W.  C.  LATTA, 

Agriculturist. 
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The  Agricultural  Experiment  Station  of  Indiana  in  Account  with 
the  United  StateSy  for  the  Year  Ending  June  30^  1893. 


DBBIT. 


Appropriation 

CREDIT. 

Repairs 

Improvements 

Printing,  stationery  and  bulletins 

Books  and  periodicals 

Care  of  buildings 

Postage 

In  su  ranee 

Live  stock  : 

Gas  

Traveling  expenses 

Advertising 

Supplies  

Salaries 

Labor  

Apparatus  and  fixtures 

Express,  freight  and  hauling 

Miscellaneous 

Total 


?154 
480 
724 
198 
427 
46 

162 

70 

71 

32 

1,412 

7,850 

3,054 

114 

181 

10 


66 
80 
II 
76 
50 
73 
60 
00 
80 
25 
64 
74 
00 
38 
87 
16 
00 


$15,000  oa 


15,000  00 


The  above  is  a  correct  statement  of  the  General  Fund  of  the 
Agricultural  Experiment  Station  of  Indiana  for  the  year 
ending  June  30,  1893. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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Improvement  Fund  Experiment  Farm  for  Year  Ending  June 

30,  1893, 


DBBITS. 


BalaDce  unexpended  June  30,  1892. 
Receipts  from  farm 


ToUl 


CRBDITS. 


Insurance 

liabor 

Live  stock 

Improvements 

Supplies 

Salary 

Printing  and  stationery. 
Balance  unexpended 


Total 


i_ 


$!t07  79 
1,487  49 


$60  00 

880  00 

180 

00 

181 

09 

158 

50 

194 

52 

87 

50 

1,263 

67 

12,896  28 


$2,395  28 


The  above  is  a  correct  statement  of  the  Improvement  Fund 
for  year  ending  June  30,  1898. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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1X1)1  AxN'APOLrS: 

WM.  B.BURFORD,  CONTRACTOR   FOR   STATK    PRINTINU    AND    HINDIXCJ. 


PURDUE  UNIVEESITY. 


SEVENTH  ANNUAL  REPORT 


OF  THl 


AgriGultunI  Expeiint  Mon 


LAFAYETTE,  IND. 


1894. 


INDIANAPOLIS : 

WM.  B.  BUSfOSD,  COHTllOTOB  FOB  8TATB  PBIKTIBO  AKD  BIKDIIIO. 

1805. 


STATE  OF  INDIANA, 

ExEcunvB  Depabtment 
InbianafoliBi  February  2, 


rr,         \ 
;,  1895.  j 
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^      . 


To  President  James  H.  Smart : 

Sir — I  have  the  honor  to  herewith  transmit  to  you  the 
•seventh  annual  report  of  the  Purdue  University  Agricultural 
Experiment  Station,  for  the  year  1894. 

The  Station  StafhsLS  undergone  no  change,  excepting  in  the 
positions  of  assistants.  Mr.  William  Brady,  who  was  tem- 
porarily acting  as  Assistant  Chemist,  returned  to  the  position 
lie  had  occupied  prior  to  coming  here,  and  on  July  15,  Mr.  J. 
M.  Barrett,  a  graduate  of  the  Class  of  1894  in  the  School  of 
Agriculture  of  Purdue,  was  appointed  to  the  vacancy.  Mr.  S. 
Grant  Wright,  the  Assistant  Botanist,  resigned  on  July  1,  and 
Mr.  William  Stuart,  a  graduate  of  the  School  of  Agriculture  of 
Vermont  University,  was  appointed  to  the  vacancy  thus 
■created.  These  changes  have  necessitated  no  interruption  in 
the  work  of  the  departments. 

Experimental  work  as  a  whole  has  been  conducted  on  the 
«ame  lines  as  for  several  years  past.  New  work,  however,  has 
been  accomplished  in  several  of  the  departments,  that  is  note- 
^OTthj  in  character,  and  will  be  referred  to  later  on  in  my 
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report,  as  well  as  by  members  of  the  Staff  contributing  to  this 
document. 

In  the  Chemical  Department  the  sugar  beet  studies  have 
occupied  considerable  attention.  Over  ninety  sub-stations  grew 
beets  in  different  parts  of  the  State  under  the  direction  of  this  de- 
partment, and  by  the  end  of  the  season  a  larger  number  of  sam- 
pies  had  been  sent  in  for  analysis  than  ever  before  in  one  year. 
The  results  of  this  work  were  gratifying,  and  it  is  believed  that 
enough  data  has  already  been  secured  to  warrant  the  conclusion 
that  sugar  beets  may  be  profitably  grown  lor  sugar  in  Indiana. 
Commendable  interest  has  been  taken  in  the  work  by  many 
farmers  of  the  State,  and  some  have  volunteered  to  grow  acre 
tracts  for  parties  who  would  furnish  free  seed  for  the  purpose. 
It  is  reasonable  to  assume  that,  if  the  United  States  are  to  pro- 
duce enough  sugar  for  home  consumption,  the  sugar  beet  will 
be  the  most  important  factor  in  accomplishing  this.  In  this 
case,  it  may  reasonably  be  expected  that  Indiana  will  be  classed 
among  the  sugar  producing  States. 

One  of  the  legitimate  functions  of  a  laboratory  is  the  de- 
velopment of  superior  methods  of  investigation,  or  the  produc- 
tion of  apparatus  of  improved  character  and  utility.  The  past 
year  two  important  laboratory  appliances  have  been  designed 
by  the  Chemist.  One  of  these  is  for  the  purpose  of  constantly 
agitating  the  contents  of  flasks  by  mechanical  action,  a  class  of 
work  usually  done  by  hand,  thus  employing  much  of  the  valu- 
able time  of  the  laboratory  worker.  This  machine  is  a  wheel, 
to  which  a  number  of  flasks  are  fastened,  which  is  submerged 
and  may  be  constantly  revolved  in  water  of  a  given  tempera- 
ture, by  means  of  an  electric  motor.  The  other  piece  of 
apparatus  consists  of  a  series  of  glass  stirrers  which  move  in 
unison  and  stir  the  contents  of  a  number  of  beakers  into  which 
they  project.  This  invention  is  also  of  more  than  ordinary 
interest,  as  it  saves  much  laboratory  work  and  also  tends  to 
aid  in  producing  uniformity  of  results.  A  bulletin  will  be 
issued  early  in  1895  describing  and  illustrating  this  apparatus 
and  its  work. 

The  study  of  the  unproductive  soils  of  the  State  has  been 

continued  in  both  laboratory  and  field,  and  the  influence  of 

nitrogen  in  various  forms  on  the  wheat  plant  is  also  receiving 

attention.    Some  experimental  wolrk  was  conducted  by  the 

^hemist  at  the  stables  during  the  year,  to  note  the  influence  of 


digeBtion  on  crude  fibre  and  lignin,  but  the  laboratory  analyBes 
are  not  yet  completed. 

In  the  Veterinary  Department,  among  other  investigations, 
those  of  especial  moment  were  on  tuberculosis  and  swine 
plague.  A  large  part  of  the  University  herd  was  inoculated 
with  tuberculin  as  a  diagnostic  agent  in  tuberculosis,  but  the 
herd,  as  far  as  tested,  did  not  respond.  Further  work  will  be 
continued  in  this  direction. 

During  the  latter  part  of  1894  many  western  pigs  were 
brought  to  Indiana  for  feeding.  The  introduction  of  this  stock 
was  attended  with  the  occurrence  of  swine  plague  in  various 
parts  of  the  State,  and  one  severe  outbreak  occurred  in  the 
city  of  La  Fayette.  The  prevalence  of  the  disease  here  gave 
opportunity  for  the  Veterinarian  to  make  a  study  of  the 
malady  and  secure  important  information  on  the  subject. 

Notwithstanding  the  limited  funds  at  his  command,  the  Vet- 
erinarian has  prepared  much  material  for  future  study,  and  has 
notably  improved  the  illustrative  equipment  of  the  department. 
Quite  an  extensive  amount  of  material  illustrative  of  animal 
parasites  has  been  collected  to  be  used  in  future  studies  of 
these  pests. 

For  the  past  two  years  this  locality  has  suffered  from  dry 
weather  to  such  an  extent  as  to  seriously  interfere  with  the 
Buccessful  growing  of  crops,  and  notably  corn  and  those  plants 
which  mature  in  August  or  September.  In  1893  the  drought 
was  excessive,  while  in  1894  the  corn  crop  on  the  Station 
grounds  fell  far  short  of  being  what  it  probably  would  have  been 
had  the  supply  of  moisture  been  sufficient. 

In  the  Horticultural  Department,  for  the  first  time,  some- 
thing of  a  study  of  Russian  fruits  has  been  made  possible  by 
the  ripening  of  some  of  these.  Nothing  extensive  has  been 
attempted  in  the  way  of  variety  tests  in  the  garden.  Experi- 
ments have  been  made  to  prevent  the  destruction  of  fruits  by 
birds  on  small  trees  by  covering  them  with  netting;  to  prevent 
Bcab  in  the  potato  by  the  use  of  arsenic  preparations;  and 
comparing  the  yields  of  onions  grown  from  home  and  foreign 
seed. 

The  work  of  the  Agriculturist,  of  which  an  abstract  is  given 
in  this  report,  has  been  along  much  the  same  lines  as  for  some 
years.  One  valuable  addition  to  the  work  of  this  officer  has 
been  in  securing  the  co-operation  of  a  number  of  persons  to 
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grow  experimeutal  corn  and  wheats  under  hie  direction  in  dif- 
ferent parts  of  the  State.  The  experiments  are  also  conducted 
at  the  home  station,  so  that  the  same  work  in  a  measure  is 
carried  on  in  live  parts  of  Indiana.  Useful  practical  tests  of 
varieties  or  comparing  influences  of  manures  and  fertilizers  on 
crops  may  be  carried  on  by  this  co-operation,  thus  giving  the 
Station  access  to  a  range  of  soil  and  other  conditions  not 
available  at  the  University. 

In  the  Botanical  Department,  the  field  work  with  the  potato 
in  reference  to  i*elatiou8hip  of  seed  tubers  to  crop,  has.  been 
continued,  but  will  not  be  continued  to  any  considerable  ex- 
tent another  season.  The  general  results  of  this  experiment 
will  be  published  in  a  bulletin  in  1895.  Potato  studies,  how- 
ever, will  be  conducted  to  a  limited  extent,  and  particularly  in 
relation  to  the  scab  and  methods  of  prevention. 

The  subject  of  sub-irrigation  is  receiving  some  attention  in 
this  department,  both  in  the  open  ground  and  the  greenhouse. 
As  the  work  was  begun  this  season,  no  results  .of  significance 
are  worthy  of  note  here. 

The  glass  vegetation  house  erected  in  1893  for  pot  culture 
experiments  has  been  in  active  use  during  the  season.  A  series 
of  tracks  extend  from  within  the  house  to  forty  feet  outside, 
on  which  are  placed  trucks  carrying  plants,  growing  in  large 
metal  pots.  These  trucks  can  be  wheeled  back  and  forth,  so 
that  a  number  of  pots  containing  growing  crops  may  be  fully 
exposed  to  the  weather  and  yet  protected  from  winds  and  rain 
by  running  the  trucks  into  the  house  if  necessary.  Where 
plants  are  thus  grown  in  pots,  certain  conditions  of  moisture 
and  plant  food  can  be  controlled,  and  a  class  of  observations 
taken,  that  can  not  be  accurately  measured  if  the  plant  is 
growing  in  the  open  ground.  Elementary  experiments  were 
conducted  during  the  year  with  corn,  oats,  wheat,  buckwheat, 
potatoes  and  purslane,  and  interesting  results  secured.  This 
work  promised  one  of  the  most  valuable  lines  of  research  in  the 
Botanical  Department,  and  is  a  field  as  yet  but  slightly  touched 
by  the  American  Experiment  Station. 

No  investigation  has  been  conducted  in  the  Dairy  during 
1894,  further  than  milk  testing  in  connection  with  feeding 
experiments.  This  is  due  to  the  fact  that  no  assistant  has 
been  available,  who  was  especially  adapted  to  this  class  of 
work.     Three  feeding  experiments  have  been  carried  on,  one 
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extending  over  the  entire  year,  involving  a  test  of  six  of  the 
cows  of  the  herd,  including  amount  and  cost  of  food  eaten, 
milk  produced  and  its  value  as  baaed  on  butter  fat  content. 
Various  experiments  upon  methods  of  raising  calves  have  been 
in  progress  during  1894,  and  will  be  continued  during  the  next 
year.  A  comparative  feeding  trial  of  wether  lambs,  one  lot 
fed  corn,  and  the  other  wheat,  was  also  conducted.  All  of  the 
feeding  work  was  along  lines  taken  up  in  1893. 

No  permanent  improvements  have  been  made  this  year,  outside 
of  fencing.  The  north  and  west  sides  of  the  farm  north  of 
the  University  campus  has  been  fenced,  and  a  new  board  fence 
has  been  erected  on  the  north  side  of  the  pasture  west  of  the 
experimental  plats. 

Improvements  to  facilitate  experimental  work  should  be 
made  in  three  departments  in  particular.  Although  well 
equipped,  the  chemical  laboratory  is  most  inconveniently 
arranged,  and  greatly  limited  in  available  working  room.  For 
a  comparatively  small  sum,  the  brick  L  extending  out  from 
the  southeast  corner  of  the  station  building  could  be  made 
into  a  model  laboratory. 

The  Veterinary  Department  consists  in  the  main  of  an  office, 
a  small  laboratory  room  and  a  hospital  building.  The  latter  is 
used  for  both  students  and  investigation  work,  but  is  not  suit- 
able for  the  present  demands  upon  it.  There  is  no  place  that 
can  be  classed  as  an  operating  room,  neither  is  the  building 
suitably  planned  to  admit  of  satisfactory  experimental  work  in 
animal  diseases,  especially  with  those  where  immunity  is  desir- 
able or  necessary.  For  five  thousand  dollars  it  is  believed  that 
a  veterinary  building  could  be  erected  that  would  be  well 
adapted  to  investigations  and  instruction. 

An  important  adjunct  to  a  Horticultural  Department  is  a 
propagating  house  and  green  house.  This  department  has  an 
office  and  an  experimental  grounds  of  ten  acres,  but  there  are 
no  facilities  whatever  for  winter  work,  outside  of  that  provided 
in  the  library  and  office.  If  one  thousand  dollars  could  be 
placed  available  to  this  department  for  a  propagating  house,  it 
would  materially  improve  the  facilities  for  work. 

If  means  could  be  provided  through  legislative  action  for 
making  the  above  designated  improvements,  the  three  depart- 
ments in  question  would  be  greatly  strengthened  in  working 
facilities. 
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The  publications  of  the  Station  during  the  year  have  con- 
sisted of  one  annual  report,  two  newspaper  bulletins  and  six 
regular  bulletins.     These  are  as  follows : 

Sixth  annual  report  for  the  year  1898,  pp.  34. 

Bulletin  No,  ^,  vol.  V,  January,  1894,  pp.  16.  Experiments 
with  Small  Fruits. 

Bulletin  No.  49^  vol.  V,  March,  1894,  pp.  17-42.    Sugar  Beets. 

Bulletin  No.  50,  vol.  V,  April,  1894,  pp.  48-56.  Field  Exper- 
iments with  Corn  and  Oats. 

Bulletin  No.  51,  vol.  V,  August,  1894,  pp.  57-80.  1.  Field  Ex- 
periments with  Wheat.     2.    Forms  of  Nitrogen  for  Wheat. 

Bulletin  No.  62,  vol.  V,  November,  1894,  pp.  81-112,  plates 
IV.    Wild  or  Prickly  Lettuce. 

Bulletin  No.  5S,  vol.  V,  December,  1894,  pp.  118-180,  plates 
IV.    Fig.  1.    Horticulture  and  Entomology. 

Newspaper  Bulletin  No.  6,  May  9,  1894,  p.  4.  A  Substitute 
for  Coflfee. 

Newspaper  Bulletin  No.  7,  June  14, 1894,  p.  1.  An  Objection- 
able Food  Preservative. 

The  demands  for  the  bulletins  have  constantly  increased,  and 
the  mailing  list  is  rapidly  growing  larger.  Below  is  the  list 
showing  its  growth  during  the  past  two  years : 

STATION  MAILING  LIST. 


NuMBEB  OF  Names  on  List  of 

r 

1 

Jan.  18,  1893. 

Jan.  4,  1894. 

Jan.  10,  1895. 

PpnnlA  in  rndi&nA  ....*- 

5,741 

635 

1,158 

83 

26 

7 

7,131 

668 

1,316 

91 

51 

7 

8.666 

Tn^iRna.  npriodiGftlA    •    .    •    . 

653 

People  in  other  States  .   .   < 
Periodicals  in  other  States  . 
Foreigners       •    .           ... 
KorpifiTi  Deriodicals    .    .    .    ^ 

*      • 

• 
* 

1,606 
86 
61 

7 

Total 

• 

7,650 

9,264 

11,079 

Bulletin  53  was  an  edition  of  11,500  copies,  but  at  the  rate 
the  demand  for  bulletins  is  growing,  much  larger  editions  will 
have  to  be  printed  before  the  end  of  another  year.  The  grow- 
ing demand  for  the  bulletins  is  very  largely  from  private  solic- 
itation for  them  through  the  mail,  and  to  a  certain  extent 
through  lists  of  addresses  sent  in  by  individuals  who  are  im- 
pressed with  the  importance  of  the  work  being  accomplished. 
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Qifis  of  considerable  value  have  been  received  from  various 
sources  during  the  year,  and  I  take  pleasure  in  hereby  ac- 
knowledging them  with  thanks. 

Ml8CELLA17EOU8   GiFTS. 

United  States  Department  of  Agricultnre,  Washington,  D.  C.  Numerous 
packets  of  seed,  books,  pamphlets,  etc. 

S.  Hoxie,  Secretary,  Vols.  I  to  IV,  Adyanced  Registry,  Holstein-Friesian 
Cattle  Association  of  America. 

Italo  Giglioli,  Portici,  Italy.     Numerous  books  and  pamphlets. 

Wisconsin  Agricultural  Experiment  Station,  Madison.  Vol.  I,  Victoria 
Swine  Record;  Vol.  II,  American  Merino  Sheep  Record;  Vol.  Ill,  English 
Gnemsey  Herd  Book. 

W.  Atlee  Burpee  &  Co.,  Philadelphia,  Pa.     33  sample  packets  of  seed. 

L.  P.  Sisson,  Secretary,  Wheeling,  W.  Va.  Vols.  I-V  of  American  DeTon 
Record* 

J.  H.  Sanders,  Chicago.  lU.     Vols.  II  and  III,  Percheron  Stud  Book. 

Grerman  Kali  Works,  New  York  City.  Numerous  pamphlets  and  German 
potash  salts. 

Gen.  Cassins  M.  Clay,  Whitehall,  Ky.     Pair  Southdown  sheep. 

Mrs.  V.  C.  Meredith,  Cambridge  City,  Ind.  Monograph  on  the  live  stock  of 
the  State  of  Indiana. 

Edward  Norton,  Secretary,  Farmington,  Conn.  Vols.  I,  III  and  IV  of  the 
American  Guernsey  Herd  Book. 

William  R.  Session,  Secretary,  Boston,  Mass.  Index  of  reports  Massa- 
chusetts State  Board  of  Agriculture  1837-1892;  also  annual  report  for  1894. 

Dr.  J.  A.  Lintner,  State  Entomologist,  Albany,  N.  Y.  Eighth  and  ninth 
annual  reports  on  injurious  and  other  insects  of  the  State  of  New  York. 

Office  of  Experiment  Stations,  Washington,  D.  C.     Sugar  beet  seed. 

J.  McLain  Smith,  Secretary,  Dayton,  Ohio.     Vol.  V,  Red  Polled  Herd  Book. 

P.  M.  Sharpies,  West  Chester,  Pa.;  DeLaval  Separator  Co.,  Elgin,  111.;  Ver- 
mont Farm  Machine  Co.,  Bellows  Falls,  Vt.     Loans  of  separators. 

TheDeming  Co.,  Salem,  Ohio.     1  Success  spray  pump,  with  attachments. 

E.  F.  Diehl,  Leesburg ;  S.  W.  Dlingan,  Franklin ;  James  Riley,  Thomtown ;  A. 
W.  Bewsey,  Colfax;  N.  J.  Fleming,  Tabor;  J.  C.  Stevens,  Centreville;  J.  A. 
Mount,  Shannondale ;  Riley  Sanders,  Bloomington ;  T.  J.  Groves,  Dana ;  B.  F. 
Smith,  Muncie;  Cal  Husselm^n,  Auburn;  W.  W.  Stevens,  Salem;  J.  M.  Bran- 
son, Farmland;  J.  W.  Wile,  Thomtown;  J.  E.  Reyman  and  W.  B.  Lindley^ 
Salem ;  John  Bazner,  Bunker  Hill.     Seed  com. 

J.  A.  Everitt,  Indianapolis,  Ind.     Seeds. 

Kansas  State  Horticultural  Society.     Third  biennal  report  for  1891-93. 

Alfred  Mansell  &  Co.,  Secretary,  Shrewsbury,  England.  Vols.  I  to  XII  in- 
clusive.    Shropshire  Flock  Book  of  England. 

Lane  &  Goodwin,  LaFayette,  Ind.     Set  photographs  of  Purdue  dairy. 

Oakleigh  Thome,  Millbrook,  N.  Y.  Photographs  of  Thorndale  Stock  Farm 
sheep  barn. 

Catesby  Woodford,  Paris,  Ky.  Jersey  bull  calf,  St.  Lambert  Purdue,  37166 
A.  J*  C/.  C. 

Henry  Heil  Chemical  Co.,  St.  Louis,  Mo.     1  Acme  milk  tester. 
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Prof.  C.  C.  Greorgeson,  Manhattan,  Kan.     3  bags  soy  beans.  * 

Department  of  Agriculture,  Queensland,  Australia.  Annual  report  of  De- 
partment, 1892-93,  and  bulletins. 

Wilbur  Aldrich  &  CJo.,  New  York.     "  Farming  Ck>'-operation8.'' 

Robert  Manning,  Sec,  Boston,  Mass.  Trans,  of  Mass.  Horticultural  Society, 
I,  II,  1893. 

Thos.  Sturgis,  Secretary,  New  York  City.  "  Proceedings  of  the  New  York 
Farmers,  1893-1894." 

Dr.  F.  W.  Dafert.  Director,  Campinas,  Brazil.  Annual  Report  of  the  Agri- 
cultural Institute  of  the  State  of  S&o  Paulo,  for  1893. 

Ontario  (Can.)  Department  of  Agriculture,  Toronto,  Canada.  Numerous 
agricultural  books  and  pamphlets. 

Agricultural  Bureau,  Tokyo,  Japan.  Catalogue  of  agricultural  products  of 
Japan  exhibited  at  World's  Columbian  Exposition,  1893. 

Jamaica  World's  Fair  Commissioner,  Chicago.  **  Jamaica  at  the  World's 
Fair." 

Dr.  Horace  W.  Hopkins,  D.  V.  S.  Proc.  U.  S.  Vet.  Med.  Assn.  Sessions, 
1891-92. 

Bureau  of  Commerce  and  Industry  of  Japan,  Tokyo.  ''General  View  of 
Commerce  and  Industry  in  Empire  of  Japan." 

Angus  Mackay,  Australia.     ''  Elements  of  Australian  Agriculture." 

C.  F.  Kennedy,  Sec,  Indianapolis,  Ind.  Annual  reports  State  Board  of 
Agriculture,  1892,  1893. 

Geoige  W.  Rafter,  Rochester,  N.  Y.     Report  on  Genesee  Riyer  Storage. 

Dr.  N.  D.  Gaddy,  Lovett,  Ind.     4  bushel  winter  oats. 

T.  W.  Kirk,  New  Zealand.  Second  report  of  the  Department  of  Agriculture 
of  New  Zealand. 

U.  S.  National  Museum,  Washington,  D.  C.  Vol.  16,  Proceedings  of  the 
U.  S.  National  Museum.     Report  Smithsonian  Institute. 

W.  S.  Moffatt,  Chicago,  III.     Botanican  specimens. 

Mortimer  Levering,  LaFayette,  Ind.     Jersey  bull  calf. 

Thos.  Whitehead,  Sec,  Richmond,  Va.  Report  Virginia  State  Board  of 
Agriculture  for  1894. 

F.  D.  Coburn,  Sec,  Topeka,  Kan.  Reports  on  ''Alfalfa"  and  "Feeding 
Wheat." 

Thos.  Luchsinger,  Commissioner,  Madisgn,  Wb.  Annual  Report  of  the 
Dairy  and  Food  Commissioner  of  Wisconsin,  for  1893. 

White  River  Jersey  Cattle  Club,  Muncie,  Ind.  Jersey  heifer,  "Edgewood 
Queen,"  86,662  A.  J.  C.  C. 

Academy  of  Science,  Indianapolis,  Ind.  Proceedings  of  the  Academy  of 
•Science  for  1893. 

F.  L.  Houghton,  Sec,  Brattleboro,  Vt.  Vol.  12,  Holstein-Friesian  herd 
book. 

W.  H.  Caldwell,  Sec,  Peterboro,  New  Hampshire.  Vob.  I  and  V,  herd 
register  American  Guernsey  Cattle  Club. 

Wisconsin  Experiment  Station,  Madison.     Photograph  of  Russian  thistle. 

DeLaval  Separator  Co.,  Elgin,  III.    One  bowl  wrench. 

M,  A.  Cooper,  Sec,  Washington,  Pa.  Vols.  I-II,  Flock  Record,  Dorset 
Horn  Sheep  in  Ameriea. 

George  F.  Davis,  Sec,  Dyer,  Ind.    Vols.  I-II,  Victoria  Swine  Record. 

G.  Howard  Davidson,  Millbrook,  N.  Y.,  engravings. 
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Robbins  A  Sons,  Horace,  Ind.,  eng^aTingB. 

T.  S.  Moberly,  Richmond,  Kj.,  engravings. 

Charles  F.  Mills,  Sec,  Springfield,  HI.,  1894  jear  book  American  Berkshire 
Association. 

Jackson  &  Perkins,  Newark,  N.  Y.,  1  dosen  strawberry  plants. 

J.  H.  Fnlton,  Sec.,  Nashville,  Tenn.,  Vol.  I  American  Jack  Stock  Stud  Book. 

Handy  Washer  Co.,  Muncie,  Ind.,  1  Centrifugal  butter  worker. 

E.  Sndendorf,  Agent,  Elgin,  HI.,  1  quart  Wells  &  Richardson  Improved 
batter  color. 

Carl  Friegau,  Sec.,  Dayton,  Ohio,  Vol.  XVI  Ohio  Poland  China  Record. 

L.  B.  Wombwell,  Commissioner,  Jacksonville,  Report  Florida  State  Horti- 
cultural Society,  1894. 

Loaden  Machinery  Co.,  Fairfield,  la.,  1  hay  sling. 

J.  T.  Bentley,  Circleville,  Ohio,  1  copy  "Bentley's  LightniDg  Calculator." 

PERIODICAL& 

Agricultural  Gazette  of  New  South  Wales Sidney,  Australia. 

Agricultural  Epitomist Indianapolis. 

Ajuerican  Agriculturist New  York  City. 

Agricultural  Globe Montrose,  Pa. 

American  Bee  Journal " •   .   .Chicago,  111. 

American  Cultivator  and  Poultry  Keeper Los  Angeles,  Cal. 

American  Fertilizer Philadelphia,  Pa. 

American  Florist Chicago,  111. 

Ajnerican  Grange  Bulletin Cincinnati,  Ohio. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore,  Md. 

Breeder's  Gazette Chicago,  111. 

Clover  Leaf South  Bend. 

Creamery  Journal Waterloo,  la. 

Drainage  Journal Indianapolis. 

Elgin  Dairy  Report Elgin,  111. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Dairy  . Ames,  la. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago  111. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 

Farmer's  Advocate London,  Ontario,  Can. 

Farmer's  Call Quincy,  111. 

Farmer's  Guide  and  Home  Companion Huntington,  Ind. 

Farmer's  Home Dayton,  Ohio. 

Farmer's  Review  .    .       . Chicago,  111. 

Good  Roads New  York  City. 

Grange  Visitor • Lansing,  Mich. 

Hoard's  Dairyman Ft.  Atkinson,  Wis. 

Holstein-Friesian  Register Brattleboro,  Vt. 

Home  and  Farm Louisville.  Ey. 

Home  Journal LaFayette. 
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Hospodar «   • Omaha,  Neb. 

Indiana  Farmer Indianapolis. 

Industrial  American Lexington,  Ey. 

Industrialist Manhattan,  Kan. 

Insect  Life      Washington,  D.  C. 

Jersey  Bulletin Indianapolis,  Ind. 

,  Journal  of  Agriculture St.  LouLb,  Mo. 

Journal  of  Mycology Washington,  D.  0. 

Kansas  Farmer         Topeka,  Kan. 

LaFayette  Commercial  Gazette Lafayette. 

Louisiana  Planter  and  Sugar  Manufacturer New  Orleans,  La. 

Mennonitische  Rundschau  ....  Elkhart. 

Michigan  Farmer Detroit,  Mich. 

Mirror  and  Farmer Manchester,  N.  H. 

National  Dairyman Kansas  City,  Mo. 

National  Stockman  and  Farmer Pittsburgh,  Pa. 

Nebraska  Farmer         Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

Ohio  Farmer .  Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,  111. 

Pacific  Bural  Press San  Francisco,  Cal. 

Practical  Farmer Philadelphia,  Pa. 

Prime's  Crop  Bulletin Dwight,  111. 

Progressive  South Richmond,  Va. 

Rural  Northwest   .   . Portland,  Ore. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ga. 

Success  with  Flowers West  Grove,  Pa. 

Sugar  Beet ' .   • Philadelphia,  Pa. 

Wayne  Farmer Hagerstown. 

Western  Swineherd Geneseo,  111. 

Wisconsin  Agriculturist Raciue,  Wis. 

For  the  past  four  years  it  has  been  customary  to  publish 
newspaper  bulletins  at  such  times  as  it  might  seem  desirable. 
These  contained  information  of  a  serviceable  character,  and 
their  contents  have  been  very  largely  published  by  the  papers 
of  Indiana,  as  well  as  many  published  outside  of  the  State.  In 
order,  however,  to  make  the  contents  of  these  newspaper  bulle- 
tins available  to  a  certain  class  who  will  not  get  them  other- 
wise, they  are  republished  as  an  appendix  to  this  annual  report. 
I  herewith  submit  the  annual  reports  of  the  several  depart- 
ments of  the  Station,  as  a  part  of  this,  the  annual  report  of  the 
experiment  Station  for  1894. 

Respectfully  submitted, 

C.  S.  PLCJMB, 
Director. 


«EPORT  OF  THE  CHEMICAL  DEPARTMENT. 


To  C.  S.  Plumby  Director: 

Sir — The  following  is  a  summary  of  the  work  of  the  Chem- 
ical Department  for  the  year  1894 : 


Sugar  Beets. 

The  experimental  work  on  sugar  beets  begun  at  the  Station 

in  1888  has  been  continued.    In  addition  to  the  work  on  the 

•Station  farm  seed  was  sent  to  95  stations  in  various  parts  of 

the  State  where  farmers  desired  to  cooperate  with  the  Station 

in  working  on  this  subject.     Forty-eight  of  these  stations  sent 

reports  and  nearly  all  the  others  reported  satisfactory  reasons 

for  failure  to  send  samples.     This  is  by  far  the  best  showing 

-ever  made  in  the  cooperative  work.     The  season  was  fairly 

favorable  to  the  crop  in  some  sections  of  the  State,  while  in 

•other  sections  the  severe  drought  seriously  interfered  with  the 

v^'ork.     The  results  will  be  published  in  full  in  a  bulletin  on 

the  subject.     In  general  the  results  are  such  as  to  lead  to  the 

belief  that  so  far  as  the  agricultural  side  of  the  question  is 

concerned  the  sugar  beet  industry  would  be  a  profitable  one  in 

the  State. 

This  year,  in  addition  to  the  usual  tests  of  small  plats,  a 
number  of  workers  experimented  on  larger  areas  with  a  view 
of  determining  the  cost  of  raising  the  beets  on  a  commercial 
scale.     The  result^  of  these  tests  were  satisfactory. 

This  cooperative  work  has  made  a  large  number  of  farmers 
in  different  parts  of  the  State  familiar  with  the  conditions  re- 
quired for  raising  sugar  beets,  and  should  the  commercial  sit- 
uation of  sugar  warrant  the  investment  of  capital  in  the  en- 
terprise the  work  already  done  will  give  Indiana  a  considera- 
ble advantage  in  competing  for  the  location  of  factories. 
2 — Purdue  Ex.  Station. 
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An  incidental  advantage  derived  from  this  cooperative  work 
is  found  in'  the  fact  that  the  farmers'  attention  has  been  drawn 
to  the  high  feeding  value  of  the  beet  for  stock,  and  many  farm- 
er! have  decided  to  raise  the  beets  for  stock  feed. 


Unproductive  Soil. 

Observations  on  the  unproductive  soil  to  which  various  sub- 
stances were  tried  in  1892  have  been  continued.  The  soils  stillJ 
show  a  high  increase  in  productiveness  on  the  plats  to  which, 
•traw  or  kainit  was  applied.  No  further  treatment  of  the 
plats  was  made  this  year  as  the  owner  of  the  property  could 
not  make  the  necessary  changes  in  the  drainage.  The  results 
obtained  on  this  land  have  already  proven  of  value  in  dealing- 
with  similar  lands  in  other  localities.  As  this  class  of  land  oc- 
curs in  many  localities  and  many  fields  contain  small  areas  ot 
unproductive  soil  in  the  midst  of  good  farming  land,  any  treat- 
ment that  will  make  these  small  areas  productive  at  moderate- 
expense  is  of  much  agricultural  importance. 

Forms  of  Nitrogen  for  Wheat. 

This  work  was  continued  along  the  same  lines  as  in  previous: 
years.  The  rust  again  seriously  interfered  with  the  work.  The- 
experiment  is  still  in  progress. 

Phosphates  for  Corn. 

This  work  has  been  abandoned  on  the  Station  farm,  since 
drought  so  frequently  injures  our  corn  and  our  land  is  of  such  a 
character  as  to  give  very  little  return  from  the  use  of  phos- 
phatic  manures.  A  sub-station  situated  on  clay  land  low  in 
available  phosphates,  is  much  needed  for  this  work  in  phos- 
phatee.  The  expenditurea  of  farmers  for  phoephatic  manures 
are  high,  and  increasing  every  year.  So  great  a  variety  of 
phosphatic  material  is  on  the  market,  with  such  a  wide  range 
in  price,  that  carefully  conducted  experiments  on  suitable  soil 
promise  to  yield  results  of  much  practical  benefit. 
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Special  Work  on  Phosphates. 

Work  on  this  Bubject  was  carried  on  during  the  early  part  of 
i;he  year.  A  great  variety  of  phosphates,  both  natural  and 
superphosphates,  were  examined,  and  it  is  believed  that  the 
results  of  the  work  have  added  a  useful  method  to  those  al- 
ready tried  for  the  purpose  of  detecting  adulteration  of  basic 
elag,  and  for  the  purpose  of  finding  the  origin  of  the  phosphate 
used  in  the  manufacture  of  superphosphates. 

Crude  Fibre. 

Work  on  this  subject  has  been  continued,  extending  the 
work  to  a  comparison  of  the  crude  fibre  in  hay  and  in  manure 
produced  by  cattle  fed  on  the  hay.  The  various  extracts  inade 
in  producing  the  fibre,  also  furnish  material  that  is  made  use  of 
in  studying  the  subject  of  carbohydrates  in  feeding  material. 

M  A  RLS . 

A  number  of  marls  from  diflferent  parts  of  the  State  have 
been  examined.  Large  beds  of  this  substance  exist  in  various 
parts  of  the  State  and  the  material  is  of  much  value  on  either 
very  heavy  or  very  light  soils.  Those  examined  contained  a 
very  large  percentage  of  carbonate  of  lime  in  fine  mechanical 
condition,  and  in  some  a  small  amount  of  nitrogen  was  pres- 
ent. Phosphoric  acid  was  not  found  in  any  of  them.  These 
marls  would  be  useful  for  mechanical  improvement  of  many 
soils  and  for  furnishing  the  lime  necessary  for  nitrification 
in  those  soils  which  are  relatively  low  in  lime. 

Sub-Soils. 

In  certain  sections  of  the  State,  farmers  are  using  the  dark- 
red  clay  which  forms  the  sub-soil,  to  spread  on  the  surface  of 
the  white  clays,  which  form  the  surface  soil.  Several  reports 
give  encouraging  results  from  this  work.  One  such  sub-soil 
has  be  examined  in  the  laboratory,  and  work  will  be  done  on 
another  sample  which  has  been  received. 
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Special  Apparatus. 

Several  pieces  of  special  apparatus  for  agricultural  analysis^ 
have  been  designed  and  constructed  during  the  year.  The  re- 
sults are  very  satisfactory  and  will  appear  in  a  technical  bul- 
letin now  in  preparation.  The  machines  are  designed  to  do 
much  of  the  work  now  done  by  hand  and  in  addition  to  saving 
much  time,  are  useful  in  removing  one  or  more  of  the  varying 
conditions  incident  to  some  of  the  empirical  methods  used  in 
analysis  and  so  rendering  work  done  by  such  machines  more 
comparable  than  that  done  under  conditions  subject  to  greater 
variations  due  to  differences  in  manipulation. 

Food  Phbsbrvatives. 

Work  is  in  progress  on  a  large  number  of  food  materials  to 
detect  the  presence  of  objectionable  food  preservatives.  A 
newspaper  bulletin  on  this  subject  awakened  considerable  in- 
terest and  was  widely  copied  in  other  States.  If  objectionable 
substances  are  used  for  food  preservatives,  the  purchaser  ought 
to  be  informed  of  the  fact  before  purchasing  the  food,  when 
such  substances  are  offered  for  sale. 

CORRBSPONDENCE. 

The  correspondence  of  this  department  is  increasing  every 
year  and  represents  no  inconsiderable  amount  of  work.  The 
questions  on  which  farmers  wish  information  are  various,  and 
their  full  answers  often  require  considerable  investigation. 
The  character  of  the  matter  involved  in  this  correspondence  is 
quite  different  from  what  it  was  a  few  years  ago  and  indicates 
that  farmers  are  directing  attention  to  subjects  of  fundamental 
importance  in  their  work. 

Equipment. 

The  equipment  of  the  laboratory  has  been  well  maintained, 
but  the  department  is  hampered  by  its  limited  quarters,  which 
prevent  the  best  use  being  made  of  the  valuable  material  which 
is  provided  for  the  use  of  the  department. 

During  four  and  one-half  months  the  department  was  with- 
out the  service  of  an  Assistant  Chemist,  Mr.  William  Brady, 
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who  was  temporarily  employed,  leaving  on  March  1.  His 
place  was  supplied  late  in  July  hy  Mr.  J.  M.  Barrett.  The 
services  of  both  these  gentlemen  have  been  highly  satisfactory. 

MiSCBLLANEOUS. 

The  usual  amount  of  work  for  various  departments  of  the 
Station  has  been  done  and  many  examinations,  qualitative  and 
quantitative,  have  been  made  of  material  sent  to  the  Station. 

Very  respectfully  submitted, 

H.  A.  HUSTON, 

Chemist 


REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


To  C,  S.  Plumb  J  Director: 

Sir — The  work  in  the  Botanical  Department  during  the  year 
1894  has  been  mainly  along  three  lines :  (1)  the  study  of  certain 
physiological  problems  relating  to  the  planting  and  care  of 
potatoes,  carried  on  largely  in  the  field,  continued  from  former 
years ;  (2)  the  investigation  of  the  food  and  water  requirements 
of  plants,  begun  this  season,  and  carried  on  largely  in  the 
vegetation  house  recently  built  for  the  purpose;  and  (3)  the 
examination  of  the  question  of  weeds,  especially  of  recent  ar- 
rivals in  the  State.  Many  other  matters  received  some  atten- 
tion, but  none  to  the  extent  of  those  named. 

Potatoes. 

The  field  experiments  with  potatoes  embraced  such  problems 
as  the  following :  What  is  an  economical  use  of  seed  potatoes  ? 
In  regard  to  the  use  of  hills  or  drills  the  trials  of  former  years 
have  shown  t!hat  the  latter  method  under  most  circumstances 
is  preferable.  This  year  trial  was  made  of  the  use  of  a  certain 
amount  of  seed  material  in  each  row  (equivalent  to  using  a 
certain  number  of  bushels  per  acre)  but  distributing  it  diflfer- 
ently.  Thus  in  one  set  of  trials  whole  potatoes  were  taken,  as- 
sorted into  lots  according  to  size.  To  use  the  same  quantity 
of  seed  in  each  row  the  tubers  were  placed  closer  together  in 
the  drill  the  smaller  they  were,  but  only  one  in  a  place.  The 
smallest  sized  tubers  used  weighed  an  average  of  one  ounce 
each,  and  the  largest  three  ounces  each.  The  results  showed 
an  unexpectedly  large  increase  in  yield  from  the  smaller  seed 
tubers,  both  in  total  yield  and  in  yield  of  merchantable  pota- 
toes. Putting  this  into  every  day  phraseology,  it  means  that 
when  whole  potatoes  are  planted,  evenly  distributed,  one  by 
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one  in  the  drill,  the  same  amount  of  seed  per  acre  will  yield 
better  results,  within  certain  limits,  the  smaller  the  seed  tubers 
that  are  used.  A  trial  of  the  same  nature,  except  that  each 
potato  was  cut  into  two  pieces  before  planting,  gave  less  satis- 
factory results,  owing  to  the  failure  of  many  of  the  cut  pieces 
to  grow  and  become  established  because  of  unfavorable 
weather. 

In  another  set  of  trials  it  was  found  that  when  cut  potatoes 
are  planted,  two  halves  placed  in  a  hill  do  not  give  so  large  a 
yield  as  four  quarters,  the  tubers  being  the  same  size  in  each 
case.  Or,  to  state  it  differently,  the  same  amount  of  seed  per 
acre  will  give  larger  yields  the  smaller,  within  certain  limits, 
that  the  pieces  are  into  which  the  seed  potatoes  are  cut. 

Other  trials  of  similar  nature  but  taking  up  other  phases  of 
the  question  of  best  yields  in  relation  to  economical  use  of 
seed  material,  were  successfully  carried  out,  but  are  too 
lengthy  to  be  given  in  this  connection.  The  whole  subject  will 
eventually  be  presented  in  detail  in  form  of  bulletins. 

The  value  of  spraying  potatoes  was  another  question  which 
received  attention.  No  disease  affected  the  crop  during  the 
season  of  sufficient  prominence  to  attract  attention.  The 
spraying  must,  therefore,  be  considered  quite  independent  of 
its  value  as  a  fungicidal  remedy.  Bordeaux  mixture  was  used 
and  applied  to  the  vines  with  a  Stahl  knapsack  sprayer.  Ap- 
plications were  made  on  June  22  and  July  17.  No  difference 
was  observable  in  the  sprayed  and  unsprayed  portions  of  the 
field  until  the  latter  part  of  the  growing  season,  which  was, 
by  the  way,  very  dry  and  unfavorable  to  the  crop.  As  the 
vines  began  to  ripen  it  soon  became  apparent  that  the  sprayed 
portion  retained  its  active  green  leaves  better,  and  finally  most 
of  the  hills  in  the  unsprayed  part  were  quite  dead,  while  in  the 
sprayed  part  they  were  mostly  more  or  less  green  and  living. 
The  harvest  proved  that  the  indications  of  a  better  growth 
above  ground  was  borne  out  by  the  yield,  the  sprayed  part 
giving  a  total  crop  of  about  ten  per  cent  increase  over  the  un- 
sprayed part,  and  of  merchantable  tubers  a  much  larger  increase 
still.  The  experiment  certainly  indicates  a  profitable  use  of 
Bordeaux  mixture  quite  independent  of  its  fungicidal  value. 

The  very  interesting  question  of  sub-irrigation  received  a 
preliminary  test  this  year.  A  piece  of  ground  about  thirty  by 
fifty  feet   was   underlaid   in    November,  1893,  with  common 
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three-inch  tiling.  It  was  placed  ten  inches  below  the  surface, 
which  was  deemed  as  shallow  as  practicable  to  escape  the 
plow  and  cultivator  with  certainty.  The  tiles  were  laid  with 
unprotected  joints  on  upper  side  but  cemented  below,  thus 
checking  too  rapid  escape  of  water  into  the  soil  when  water 
is  artificially  supplied  in  dry  weather,  and  permitting  the  freest 
service  as  a  drain  in  wet  weather.  The  lines  of  the  tiling  were 
placed  parallel  three  feet  apart  with  a  very  slight  fall  toward 
one  end  of  the  plat,  where  they  were  all  connected  and  led 
into  a  dry  well.  At  the  other  end  of  the  plat  each  line  of  tile 
was  brought  to  the  surface  by  an  upright  section,  through 
which  water  was  supplied  as  required.  The  tile  was  laid  the 
previous  autumn,  so  that  the  soil  might  regain  its  accustomed 
compactness  before  the  trial  began.  In  the  spring  potatoes 
were  planted  in  the  drills  above  the  tiles  and  extended  to  fifty 
feet  beyond,  thus  securing  a  drained  and  an  undrained  plat  lying 
end  to  end.  Precautions  were  taken  that  the  two  pieces  of 
ground  should  be  as  near  duplicate  as  possible,  except  in  re- 
gard to  the  sub-drainage.  The  full  value  of  the  trial  was  not  se- 
cured, as  a  severe  attack  of  bacterial  blight  at  the  beginning  of 
the  dry  season,  about  July  1,  soon  destroyed  most  of  the  foliage 
upon  the  vines  and  seriously  curtailed  the  yield.  Water  was 
supplied  through  the  drains  about  twenty  times  during  the 
season.  The  result  so  far  as  the  comparative  yield  is  concerned 
was  highly  satisfactory,  the  harvest  showing  a  decided  gain 
for  each  drill  in  the  sub-irrigated  portion  over  the  other  part. 
The  trial  is  all  the  more  decisive,  as  two  varieties  of  potatoes 
and  three  methods  of  planting  were  used.  The  question  of 
net  profit  can  scarcely  be  stated  intelligently  in  the  limited 
space  at  command  in  this  report,  but  will  be  discussed  in  the 
more  extended  account  of  the  experiment  to  be  presented 
hereafter  in  bulletin  form. 

The  subject  of  potato  scab  has  been  dealt  with  in  this  de- 
partment since  its  inception.  It  received  some  attention  in 
the  first  bulletin  issued  by  the  department  (No.  15,  1888), 
was  studied  with  much  thoroughness  in  1889  and  1890  by  the 
Assistant  Botanist,  Henry  L.  Bolley,  leading  directly  to  impor- 
tant preventive  measures,  and  each  year  up  to  the  present 
time  more  or  less  work  has  been  done  of  both  a  scientific  and 
practical  nature.     The  efficient  corrosive  sublimate  treatment 
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of  the  seed  tubers  has  now  been  brought  into  satisfactory  prac* 
tical  form,  securing  almost  complete  immunity  from  the  dis- 
ease. The  subject  will,  however,  be  fully  treated  in  a  bulletin, 
now  in  the  course  of  preparation,  to  be  issued  shortly,  and  need 
not  be  elaborated  here. 

Some  study  has  been  given  to  the  proper  number  of  stalks 
in  a  hill  of  potatoes,  and  means  for  securing  the  same.  The 
present  season  a  trial  for  thinning  the  stalks  in  a  hill  was 
made.  Also  a  trial  was  conducted  in  the  vegetation  house  to 
determine  if  the  amount  of  water  present  in  the  soil  at  time  of 
sprouting  in  anywise  controls  the  number  of  stalks  sent  out  by 
a  tuber.  The  results  of  this  year's  work  seem  to  indicate  that 
water  is  not  an  important  factor.  Further  study  is  required 
before  a  full  statement  can  be  given. 

Vegetation  House. 

The  work  in  the  vegetation  house  upon  the  feeding  habits  of 
plants  requires  the  presentation  of  too  many  details  to  be 
profitably  summarized  in  this  place.  The  series  of  phosphate 
experiments  proved  particiilarly  interesting,  especially  with 
clay  soil.  With  an  ample  supply  of  other  food  elements  ordi- 
nary clay  soil  produced  a  crop  of  oats,  when  no  phosphate  was 
added,  that  attained  only  one-half  the  height  of  stalk  and  gave 
but  one-thirtieth  the  yield  of  grain  of  sandy  loam  under  the 
same  conditions.  Purslane;  a  vigorous  feeder,  especially  de- 
pendent upon  phosphates,  showed  a  similar  difference  in  clay 
and  loam  soils.  More  than  fifty  separate  cans  of  soil  with 
growing  plants  were  used  in  the  phosphate  tests.  Tests  were 
also  made  with  regard  to  potash  applied  to  oats  and  buck- 
wheat, and  with  nitrogen  applied  to  corn,  besides  some  miscel- 
laneous tests,  partly  of  a  preliminary  character. 

Weeds. 

The  subject  of  weeds  has  attained  an  unexpected  prominence 
daring  the  last  twelve  months  on  account  of  the  agitation  re- 
garding the  Kussian  thistle.  In  July  and  the  month  following 
BO  many  inquiries  were  received  by  the  Station  about  the  names 
and  habits  of  particular  weeds,  in  most  cases  under  suspicion 
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of  being  the  dreaded  Russian  pest,  that  it  was  decided  to  issue 
a  bulletin  giving  more  information  than  could  be  well  con- 
veyed in  letters.  At  that  time  the  Russian  thistle  was  not 
definitely  known  to  have  gained  a  foothold  upon  Indiana  soil, 
although  since  found  to  be  established  at  several  points  along 
the  northern  border  of  the  State,  and  the  inquiries  were  gener- 
ally accompanied  by  a  piece  of  prickly  plant,  but  recently  come 
under  observation.  This  weed,  the  wild  or  prickly  lettuce,  was 
therefore  made  the  subject  of  a  bulletin  (No.  52)  issued  in  No- 
vember, 1894.  The  bulletin  consisted  of  thirty-one  pages  and 
four  plates,  gives  a  history  of  the  introduction  of  the  weed  into 
the  United  States,  and  especially  into  Indiana,  its  spread,  and 
its  present  distribution.  The  status  of  the  plant  as  a  noxious 
weed  is  discussed,  the  opinion  of  many  correspondents  being 
given.  Upon  the  question  of  the  proper  treatment  to  be  given 
fiuch  a  weed,  a  course  of  subjugation  is  advocated  as  more  ra- 
tional and  practical  than  a  factitious  attempt  at  extermination. 

Experiments  have  been  in  progress  for  some  time  upon  the 
germination  of  cocklebur  seeds,  and  other  information  per- 
taining to  this  weed  is  being  collected  with  a  view  to  the  pub- 
lication of  a  bulletin  regarding  it  at  an  early  date.  Other  weeds 
of  more  recent  introduction  are  also  receiving  attention,  such 
as  the  Russian  thistle  and  spiny  nightshade  (Solanum  rostra- 
turn). 

The  work  of  the  department  in  regard  to  weeds  during  the 
last  year  has  received  a  hearty  response  from  farmers  and  fand- 
owners  throughout  the  State,  and  it  is  believed  that,  as  a  result, 
better  methods  will  prevail  and  more  attention  will  be  given  to 
a  matter  that  is  intimately  connected  with  successful  farming. 
There  is  need,  as  pointed  out  in  the  bulletin  referred  to,  for  bet- 
ter weed  laws,  and  there  are  indications  that  they  will  be  early, 
secured. 

There  are  many  less  extended,  but  often  highly  important 
matters  that  have  engaged  more  or  less  of  the  attention  of  the 
department  during  the  year,  but  of  these  no  suitable  mention 
can  be  given  in  this  connection. 

Respectfully  submitted, 

J.  C.  ARTHUR, 
Botanist. 


REPORT  OF  THE  VETERINARY  DEPARTMENT. 


To  C.  S.  Plumb,  Director: 

Sir — The  work  of  the  Veterinary  Department  has  been 
conducted  on  the  line  indicated  in  the  last  annual  report. 

The  collecting  of  animal  parasites  was  continued  through- 
out the  year.  Specimens  were  taken  from  all  post-mortems 
and  clinics  that  could  add  to  the  collection.  Sixty- three  species 
were  obtained,  the  hosts  belonging  to  nineteen  species.  With 
few  exceptions  these  have  all  been  preserved. 

Much  time  and  work  were  devoted  to  securing  a  cabinet  of 
normal  and  diseased  tissues.  Over  four  hundred  slides  were 
prepared  for  the  microscope.  These  will  be  of  much  value  in 
future  work. 

On  June  19  and  20  a  tuberculin  test  was  conducted  upon  all  the 
older  and  part  of  the  younger  animals  of  the  station  herd.  Nine- 
teen animals  were  tested.  The  tuberculin  was  obtained  from  ^he 
Bureau  of  Animal  Industry,  and  was  used  as  per  the  directions 
which  accompanied  it.  The  temperature  was  taken  every  hour 
for  eighteen  hours  preceding  the  injection  of  2  c.  c.  of  the  tuber- 
culin. The  temperature  was  taken  every  hour  for  the  twenty 
hours  succeeding.  In  most  of  the  animals  there  was  a  slight  rise 
of  temperature  on  the  second  day,  but  no  greater  than  in  those 
than  remained  untested.  This  was  due  to  the  nervousness  at- 
tending continuous  stabling  at  a  time  they  were  accustomed  to 
graze.  The  widest  variation  was  two  and  two-tenths  degrees. 
The  average  temperature  was  101.3  degrees  F.  The  increase  in 
temperature  the  second  day  over  the  first  was  .52  degrees. 

On  October  15  six  more  of  the  young  cattle  wer«  tested. 
The  results  were  nearly  the  same  as  in  the  former  case. 

The  immediate  cause  of  the  test  was  the  loss  of  a  very 
valuable  short-horn  cow  by  tuberculosis.  The  cow  had  been 
unwell  for  some  time,  but  apparently  with  chronic  indigestion. 
She  was  examined  carefully,  but  no  satisfactory  diagnosis  could 
be  made  for  tuberculosis.  As  she  was  pregnant,  her  condition 
was  attributed  to  some  irregularity  of  position  of  the  foetus. 
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She  was  spared  until  she  gave  birth  to  a  calf.  Finding  she 
made  no  improvement  she  was  destroyed.  Three  tubercules 
upon  the  liver  exceeded  three  inches  in  diameter,  and  several 
were  more  than  an  inch.  All  the  organs  of  the  abdominal 
cavity  were  covered  with  small  tnbercules.  Those  upon  the 
lungs  were  of  medium  size,  but  none  showed  evidence  of  hav- 
ing discharged  at  any  time.  At  no  time  had  there  been  a  cough, 
mucous  discharge  or  symptoms  of  a  lung  affection. 

The  calf  was  killed  and  tubercules  found  in  the  mesentaries 
and  upon  the  spleen. 

Swine  plague  and  hog  cholera  caused  very  great  loss  to  the 
pork  interests  of  the  State  the  past  year.  The  work  which  we 
attempted  was  to  determine  to  what  extent  the  breeders  are 
responsible  for  the  spreading  and  virulence  of  the  epidemics. 
The  matter  of  immunity  was  especially  studied. 

The  various  modes  of  castration  were  practiced  upon  horses, 
cattle,  hogs  and  sheep.  The  new  instrument  known  as  the 
emasculator  gave  the  best  of  satisfaction.  Not  a  single  ill  result 
came  from  its  use.  For  ease  of  manipulation  and  speed  it  is 
decidedly  superior  to  the  ecrasure.  We  can  recommend  it  to 
any  one  who  does  his  own  work. 

The  iodide  of  potassium  treatment  for  lumpy  jaw  {actinomy- 
cosis) was  tried  on  three  cases.  One  was  of  long  standing  and 
badly  affected.  The  treatment  failed.  The  others  were  recent, 
and  made  complete  recovery.  No  evidence  of  return  could 
be  detected  at  the  end  of  five  months. 

The  so-called  milk-sickness  was  reported  from  several  locali- 
ties during  the  early  autumn  months.  In  no  case  did  the  dis- 
ease occur  after  I  had  been  informed  of  its  whereabouts.  The 
disease  has  frequently  been  ascribed  to  the  eating  of  white 
snake  root  (Eupatorium  ageratoides).  As  a  test,  about  eighty 
pounds  of  the  weed  were  fed  to  a  horse  in  four  days  (all  he 
would  eat).  Not  the  first  symptom  of  the  disease  was  ob- 
served. In  one  woods  pasture,  where  seventeen  animals  died, 
but  little  of  the  weed  could  be  found. 

The  laboratory  equipment  has  been  much  increased  and  is 
now  fitted  for  research  work.  Few  station  experiments  can  be 
-conducted,  however,  until  a  suitable  hospital  is  provided. 

Respectfully  submitted, 

A.  W.  BITTING, 
Veterinarian. 


REPORT  OF  THE  HORTICULTURAL  DEPART- 
MENT. 


To  C.  S.  Plumby  Director  : 

Sir — In  some  respects  the  past  season  has  been  quite  satis- 
factory, from  a  horticultural  standpoint ;  in  others,  quite  the 
reverse.  This,  however,  is  to  be  expected  where  there  are  so 
many  different  lines  of  work  in  progress.  The  early  spring 
^gave  promise  of  a  bountiful  fruit  harvest,  the  reports  which 
were  received  from  the  various  sub-stations  early  in  March 
indicated  that  the  fruit  buds  of  all  kinds  were  in  good  con- 
edition.  But  the  severe  freezing  weather  later  on  made  it  neces- 
sary to  modify  these  reports  to  a  considerable  extent.  From 
■slW  over  the  State  came  reports  saying  that  fruit  buds  of  all 
kinds  were  killed.  While  this  was  not  so  universal  as  was  at 
first  supposed,  in  the  southern  counties,  where  all  vegeta- 
tion was  well  advanced,  much  damage  was  done  to  peaches, 
plums,  cherries  and  the  early  apples,  while  the  later  winter 
varieties  did  not  entirely  escape.  In  the  central  and  northern 
counties  the  conditions  were  more  favorable ;  the  northern  sec- 
tion had  a  fair  crop  of  everything  except  peaches,  and  in  fav- 
lored  localities  a  fair  crop  of  these. 

The  meteorological  records  here  at  the  Experiment  Station 
«how  that  the  mean  temperature  during  the  first  twenty-two 
days  of  March  was  a  little  above  50  degrees,  while  that  of  the 
remainder  of  the  month  was  only  82  degrees.  On  the  20th,  the 
thermometer  registered  78  degrees,  while  during  the  26th,  it 
dropped  tO'll  degrees.  This  change  of  67  degrees  in  less  than 
a  week  was  sufficient  to  kill  many  of  the  fruit  buds.  Only 
-one  of  our  foreign  plums  was  able  to  set  any  fruit,  but  the 
native  varieties  were  apparently  uninjured,  and  bore  full  crops. 
This  would  seem  to  indicate  that  the  buds  of  the  foreign  varie- 
ties are  not  bo  well  protected  as  those  of  our  native  varieties. 
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The  cherry  crop  waB  a  little  ahove  the  average.  Some  of  the- 
foreign  varieties  are  proving  to  be  very  promising.  Sixteen- 
varieties  of  the  Russian  apple  fruited  the  past  season,  and  while- 
many  of  them  are  of  good  quality,  they  all,  so  far  as  fruited^ 
prove  to  be  summer  or  fall  varieties.  It  is  our  intention  to- 
begin  crossing  these  next  season  with  our  native  varieties,  and 
it  is  believed  that  we  shall  secure  some  valuable  results.  See- 
Bulletin  JN  o.  53,  for  description  of  varieties. 

Varietal  Tests  of  Small  Fruits. 

Our  list  of  small  fruits  tested  now  comprises  seventy-five 
varieties  of  strawberries,  fifty  varieties  of  raspberries  and 
blackberries,  sixty-five  varieties  of  grapes,  twenty  varieties  of 
currants  and  gooseberries.  A  number  of  new  varieties  have 
been  sent  to  us  during  the  year  for  trial.  These  will  all  be  re- 
ported on  in  a  bulletin,  which  will  be  prepared  in  time  to  give 
fruit-growers  the  necessary  information  concerning  varieties, 
before  the  planting  season  arrives. 

Other  Lines  of  Work. 

A  number  of  other  lines  of  work  have  been  carried  on  dur- 
ing the  season,  some  of  which  are  as  follows :  Testing  the  in- 
fluence of  climate  on  onions  raised  from  seed.  Treating  seed 
potatoes  for  potato  scab.  Protecting  fruit  from  the  ravages  of 
birds.  Observations  on  the  habits  of  and  remedies  for  the  fruit 
bark  beetle  (Scolytus  rugufosis).  The  details  concerning  these 
experiments  are  given  in  Bulletin  No.  53  from  this  Station,  pub- 
lished last  December.  The  increased  interest  manifested  by 
farmers  and  fruit-growers  throughout  the  State  concerning  the 
various  injurious  as  well  as  beneficial  insects,  has  involved  ai 
large  amount  of  labor  and  correspondence  in  identifying  speci- 
mens, and  answering  the  long  list  of  questions  which  have  been 
received  by  this  department.  In  this  connection,  a  consider-, 
able  amount  of  work  has  been  done  in  testing  the  different 
forms  of  insecticides  and  fungicides  upon  fruit  trees  and  vege-^ 
tables,  the  results  of  which  will  be  published  in  due  time. 

Respectfully  submitted, 

JAMES  TROOP, 

HorticulturisL 


REPORT  OF  THE  AGRICULTURIST. 


'To  C  S.  Plumb  J  Director: 

Sir — The  work  of  this  department  for  the  year  1894  has 
been  in  the  main  a  continuation  of  the  experiments  previously 
'begun.  The  growing^  season  of  1894  was  favorable  to  small 
grains  in  this  locality,  but  very  unfavorable  to  corn  dur- 
ing July  and  August  on  the  naturally  drained  soil  of  the 
Station  farm.  The  drought  was  so  severe  as  to  cause  an  almost 
-complete  failure  of  many  of  the  experiments  with  corn,  and  in 
no  case  was  the  yield  much  more  than  one  half  of  a  full  crop. 

A  brief  statement  of  the  work  of* the  year,  with  the  results 
^obtained,  is  given  below  under  the  appropriate  headings. 

I.    Experiments  with  Varieties. 

1.  Wheat  Number  of  varieties  grown  in  1894,  37 ;  time 
■under  trial,  one  to  eleven  years ;  average  yields,  24  to  38  bushels ; 
jrields  in  1894,  28  to  46  bushels;  leading  varieties  in  the  order 
•of  their  average  yields,  Jones'  Winter  Fife,  Early  Red  Clawson, 
Rudy,  Velvet  Chaff  (brown  smooth).  Velvet  Chaff  (brown 
bearded),  Kaub's  Black  Prolific. 

2.  Com.  Number  of  varieties  grown  in  1894,  28;  time 
^nder  trial,  one  to  eight  years.  This  experiment  was  almost 
s,  complete  failure  in  1893,  and  again  in  1894,  owing  to  droughts. 
The  leading  varieties  based  on  experiments  previous  to  1893 
are  in  the  order  named :  White  Prolific,  Boone  County  White* 
Yellow  Nonesuch,  Riley's  Favorite,  Haben's  Golden  and  Purdue 
Yellow. 

3.  Oats.  Number  of  varieties  grown  in  1894.  13;  time 
ander  trial,  one  to  eight  years ;  yields,  47  to  53  bushels ;  yields 
in  1894,  34  to  68  bushels.  Leading  varieties  in  .1894,  Improved 
White  Russian,  White  Bonanza,  Great  Northern,  American 
Banner,  Superior  Scotch,  in  the  order  named. 
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4.  Grassei.  One-half  dozen  plats  of  about  ^  of  an  acre- 
each  were  seeded  to  grasses  and  clovers  in  the  spring  of  1893. 
During  that  year  the  plats  were  occasionally  mown  to  even  up 
the  growth  and  keep  the  weeds  in  check.  Nothing  was  re- 
moved from  the  plats.  The  following  yields  per  acre  of  well 
cured  hay  were  obtained  in  1894  from  a  single  cutting: — 

1.  Alfalfa  , 3,080  pounds.. 

2.  Alsike  clover   \ 3,582      " 

^3.     Crimson  or  Scarlet  clover 3,223      ''- 

4.  Timothy  and  Mammoth  clover 3,152      " 

5.  Meadow  fescue 2,435      " 

6.  Orchard  grass  and  common  red  clover.  3,297      '* 

5.  Laihyrus  sylvescris,  A  quantity  of  the  seed  of  this  forage 
plant  was  sown  in  drills  in  the  spring  of  1894,  mixed  with 
buckwheat  to  mark  the  rows.  The  buckwheat  came  up 
promptly,  but  the  Lathyrus  sylvestris  was  exceedingly  slow  to 
germinate  and  appear  above  ground,  and  its  growth  later  was 
equally  discouraging.  The  stronger  plants  did  not  get  above 
six  or  eight  inches  high,  a^d  the  weaker  four  or  five  inches. 
Of  course  no  crop  was  harvested.  The  seed  was  sown  in 
compact,  dark  loam  soil,  and  this  may  account  for  the  poor 
results  secured  thus  far. 


II.      ExPBRIMIiNTS  WiTH  ThICK  AND  ThIN  SoWING  AND  PlANTINCJ. 

1.  Wheat.  Quantity  of  seed,  2  to  10  pecks  per  acre;  time 
under  trial,  nine  years ;  range  of  average  yields,  23  to  31 
bushels ;  range  of  yields  in  1894,  34  to  39  bushels ;  highest 
average  yield  produced  from  8  pecks  per  acre ;  lowest  average 
from  2  pecks  per  acre. 

2.  Oats.  Quantity  of  seed,  4  to  12  pecks  per  acre;  time 
under  trial,  nine  years ;  range  of  average  yields,  46  to  5ft 
bushels;  range  of  yields  in  1894,51  to  57  bushels;  highest 
average  yield  produced  from  8  pecks  per  acre ;  lowest  average 
from  4  pecks  per  acre. 

3.  Corn.  The  individual  stalks  ranged  from  1 1  to  20  inches 
apart  in  drills  3  feet,  8  inches  apart;  time  under  trial,  nine 
years ;  range  of  average  yields,  40  to  47  bushels ;    range  of 
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yields  in  1894,  12  to  22  bushels ;  highest  average  yields  pro- 
daced  from  stalks  11^  inches  apart ;  lowest  averaere  yield  pro- 
duced from  stalks  20  inches  apart.  Yields  of  these  plats  were 
greatly  reduced  by  droughts  both  in  1893  and  1894. 

III.    Experiments  With  Earlt  and  Late  Sowing  and 

Planting. 

1.  Wheat.  Range  of  dates  previous  to  the  fall  of  1893, 
September  18  to  October  18;  range  bf  dates  in  the  fall  of 
1893,  September  13  to  October  11 ;  time  under  trial,  six  years ; 
range  of  average  yields,  26  to  32  bushels ;  range  of  yields  in 
1893-4,  39  to  43  bushels ;  highest  average  yield  from  sowing 
September  20;  lowest  average  yield  from  sowing  October  11; 
highest  yield  in  1894  from  sowing  October  4.  The  variation 
in  1894  from  the  average,  as  to  date  givifag  highest  yield,  is 
doubtless  due  to  the  exceptional  character  of  the  fall  of  1893. 

2.  Corn,  Range  of  dates  from  May  1  to  May  29 ;  time  under 
trial,  six  years;  range  of  average  yields,  32  to  41  bushels; 
average  yield  from  earliest  planting,  41  bushels ;  average  yield 
from  latest  planting,  32  bushels.  The  average  yields  are  much 
reduced  by  the  poor  crops  of  1893  and  1894. 

IV.  Experiments  With  Deep  and  Shallow  Plowing  for  Corn. 

This  experiment  has  been  conducted  four  successive  years. 
The  different  depths  of  plowing  are  4,  6,  8,  10,  12,  14  and  16 
inches  respectively.  The  common  plow  has  been  used  to  stir 
the  soil  only  to  the  depth  of  8  inches,  the  sub-soil  plow  being 
used  for  all  greater  depths.  The  range  of  average  yields  is  34 
to  36  bushels ;  highest  average  yield  from  plowing  8  inches  deep ; 
lowest  average  from  plowing  4  inches  deep.  The  average 
yields  were  much  reduced  by  the  droughts  of  1893  and  1894. 

V.  Experiments  With  Deep  and  Shallow  Cultivation  op  Corn. 

This  experiment  has  been  conducted  six  years,  the  depths 
ranging  from  1  to  4  inches.  Average  yield  from  cultivation  1 
inch  deep,  46  bushels ;  from  cultivation  2  inches  deep,  45  bush- 
els; from  cultivation  3  inches  deep,  44  bushels;  from  cultiva- 
tion 4  inches  deep  (1894  onlv),  17  bushels.  The  above  yields. 
were  considerably  decreased  by  the  droughts  of  1893  and  1894.. 

3 — Purdue  Ex.  Station. 
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VI.    Experiments  With  Diffbrbnt  Corn  Cultivators. 

Number  of  implements  tested  in  1894,  7;  time  under  trial, 
one  to  seven  years;  average  yields  of  corn  (not  including  1898, 
when  this  experiment  was  an  entire  failure)  are  as  follows: 
Com  ptoiD,  average  of  six  years,  53  bushels ;  Spring-tooth  culti- 
vator,  average  of  six  years,  54  bushels ;  Gopher  (a  cultivator 
with  flat  blades,  which  merely  shaves  the  surface),  average  of 
five  years,  52  bushels;  Tower's  cultivator  (a  shallow  working 
implement),  average  of  two  years,  49  bushels ;  Disc  cultivator^ 
average  of  three  years,  52  bushels;  Planet  Jr.  (a  one-horse 
adjustable  cultivator)  average  of  three  years,  48  bushels ;  Breed's 
Weeder  (a  species  of  light,  fine-toothed  harrow,  used  only  in 
1894),  employed  early  in  season  and  followed  by  1-horse  har- 
row, 36  bushels. 

VII.  Experiment  to  Determine  the  Lasting  Effect  of  Ma- 

nure ON  Yield  of  Corn. 

This  experiment  was  begun  in  1883  on  a  dark,  firm  loam, 
which  has  been  growing  corn  continuously  since  1880.  Fresh 
horse  manure  was  applied  in  1883  and  again  in  1884,  amount- 
ing for  the  two  years  to  about  50  tons  per  acre.  No  manure 
has  since  been  used.  The  alternate  plats  have  received  no  fjer- 
tilization  since  1880,  and  doubtless  sometime  prior  to  that. 
The  average  increase  in  the  yield  of  corn  produced  by  the  horse 
manure  is  nearly  11  bushels  per  acre.  The  aggr3gate  increase 
in  11  crops  is  118  bushels  per  acre.  Although  the  season  of 
1894  was  very  dry,  the  increase  was  4 J  bushels  per  acre,  show- 
ing that  the  manure  has  not  yet  been  exhausted.  The  crop  of 
1887,  which  was  almost  an  absolute  failure,  is  not  included  in 
the  figures  given  above. 

VIII.  Experiments  with  Rotative  Cropping  and  Continuous 

Grain  Growing,  Without  Manure. 

The  two  series  of  plats  upon  which  this  experiment  has  been 
conducted  for  fourteen  years  lie  side  by  side  and  have  appar- 
ently similar  soil.  On  series  H  grain  crops  only  are  grown. 
On  series  F  the  same  grain  crops  (corn,  oats  and  wheat)  are 
grown  in  rotation,  in  connection  with  crops  of  beans,  roots  and 
grass.  The  average  yields  of  the  grain  crops  for  the  last  seven 
years  are  as  follows :  On  series  H,  corn,  27  bushels ;  oats,  27 
bushels;  wheat  15  bushels.     On  series   F,  corn,   32    bushels; 
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oats,  34  bushels;  wheat,  22  bushels.  Average  gain  per  acre 
from  rotative  cropping,  corn,  5  bushels ;  oats,  5  bushels ;  wheat, 
7  bushels.  The  average  percentages  of  gain  from  rotative  crop- 
ping are :  Corn,  19  per  cent. ;  oats,  19  per  cent. ;  wheat,  47  per 
cent. 

IX.    Experiments   with   Heavy   and  Light  Applications   of 

Manure  and  Fertilizer. 

In  this  series  of  experiments,  which  began  in  1889,  applica- 
tions of  fertilizers  and  manure  in  heavy  and  light  doses  were 
made  in  1890  and  succeeding  years.  Fresh  horse  manure  and 
bigh  grade  complete  fertilizers  have  been  used  in  these  experi- 
ments. The  average  increase  in  yield  per  acre  from  fertiliza- 
tion and  manuring  has  been,  for  the  several  crops  grown,  as 
follows : 


Barley. 


Com. 


Oats. 


Wheat. 


Sagar 
Beets. 


Hay. 


Heavy  fertilisation   . 

Li«ht 

Heavy  manuring.  .  . 

Lisht  "       .  .  . 


12.3  bu. 
9.1 
8.2 
8.6 


« 
•« 


(I 


7.7  bu 

9.7  " 

10.5  " 

9.3  " 


10.9  bu 
10.8  ** 
13.7  " 
U.8 


t« 


9.5  bu. 
8.1    " 
7-3    " 
6.0 


tt 


*13,965  lbs 
11.706  " 
10.325  •" 
12,195 


M 


1,425  lbs 

1,025    " 
713 


i« 


*Grown  only  one  year,  hence  not  an  average. 


X.     Experiments    with   Complete    and   Partial  Fertilizers 

AND  Manures. 

This  experiment  was  also  begun  in  1889,  although  the  first 
application  of  fertilizer  and  manure  was  made  in  1890.  The 
crops  of  1892  and  1893  were  grasses,  which,  according  to  the 
plans  adopted,  received  neither  fertilization  nor  manure.  It 
jfoUows,  therefore,  that  but  three  crops — oats  in  1890,  wheat  in 
1891  and  corn  in  1894 — have  received  applications  of  fertilizer 
and  manure.  The  grass  crop  of  i892  was  almost  a  complete 
failure  in  this  experiment,  owing  to  a  "  poor  catch."  The  plats 
were  re-seeded  and  a  fair  stand  secured,  but  the  drought  of  1893 
greatly  reduced  the  yield.  The  yields  per  acre  of  the  several 
crops  are  as  follows : 

Oats.  Wheat.  Say,  Cojti. 

Average  increase  from  complete  fer- 
tilization   6.0  bu.        *2.7bu.        *767  lbs.         M-Q  bu 

Ayerage  increase  from  partial  fer- 
tilization    3.0  bu.        *1.3  bu.  *57  lbs.         *1.8  bu. 

*LoS8. 
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As  these  results  are  quite  anomalous,  it  maybe  explained :  (1) 
That  complete  fertilization  made  the  wheat  very  rank,  thus  cut- 
ting down  the  yield  of  this  crop  and  also  injuring  the  stand  of 
grass  which  followed.  (2)  The  excessively  dry  weather  in 
July  and  August  of  1894  doubtless  had  a  more  injurious  effect 
upon  the  ranker  growth  of  corn  on  the  plats  which  received 
the  heavier  fertilization. 


XI.    Relation  of  Early  and  Late  Planting  of  Corn  to 
Time  Requiri^d  to  Mature  the  Crop. 

This  experiment  was  begun  in  1892,  and  has  therefore  been 
continued  three  years.  Unfortunately,  the  latter  part  of  each 
of  the  three  seasons  has  been  abnormally  dry,  resulting  in  the 
premature  ripening  or  drying  up  of  the  varieties  under  trial. 
The  results  obtained  are  therefore  only  approximate,  as  it  was 
practically  impossible  to  tell  just  when  each  variety  matured. 

Ten  varieties  of  corn,  differing  a  week  or  ten  days  in  time 
of  ripening,  have  been  grown  in  this  experiment.  The  accom- 
panying table  shows  the  date  of  planting  each  year  and  the 
average  number  of  days  from  planting  to  maturity  for  each  of 
the  dates. 


Datb  or  Planting. 

Days  to  Matubi— Atxkaoi 

1892. 

1893. 

1894. 

OP  Thru  Ybabb. 

• 

May  24         .      . 

Jane  4 

Jane  14 

May  6            .  .  . 

May  16 

May27 

Jane  6 

Jane  16   .  .  . 

May  5 

May  14 

May  24.  .  .  . 

Jane  3 

June  13 

124 
119 
114 
111 
104 

XII     Early  and  Late   Harvesting  of  Wheat  in  Relation 

TO  Yield  and  Weight  Per  Bushel. 

The  purpose  of  this  experiment,  which  has  been  conducted 
three  years,  is  to  ascertain  at  what  stage  of  maturity  the 
heaviest  grain  and  largest  yield  can  be  secured.  In  1892  the 
wheat  was  in  the  "dough  stage"  at  the  time  of  the  first  cut- 
ting. In  1898  the  bulk  of  the  crop  was  again  in  the  "  dough 
stage"  at  the  time  of  the  first  cutting;  also,  the  later  heads 
were  in  the  "  milk."  In  1894  the  first  cutting  was  made  when 
the  wheat  was  generally  in  the  '*  milk  stage."  The  intervals 
between  the  cuttings  were  each  two  days  in  1892  and  1893. 
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The  second  cutting  in  1894  was  also  two  days  after  the  first, 
but  owing  to  the  slow  maturing  of  the  crop,  the  remaining  in- 
tervals were  increased  to  four  days  each.  The  plats  cut  *'  very 
late "  in  1893  and  1894  were  dead  ripe,  the  grain  shattering 
considerably  when  harvested.  The  results  of  the  three-year 
test  are  embodied  in  the  accompanying  table. 

YIELDS  FROM  BARLY  AND  LATE  HARVESTING. 


Habtsstkd. 


1892. 


1803. 


1894. 


Lbs.  per 

atraok 

bushel. 


Baflhels 
per  acre. 


Lbs.  per 
struck 
bushel. 


Bushels 
per  acre. 


Lbs.  per 
struck 
bushel. 


Bushels 
per  acre. 


Average 
bushels 
per  acre. 


Very  early 
£arl7.  .  . 
Medium  . 
I<ata  .  .  . 
Very  late. 


57.6 

57 

56.5 


*25.7 
*24.6 
♦25.9 


61.1 

60.5 

61 

60.8 

61J 


23 
23 

t23.3 
23.7 
22.7 


59 

60.9 

33.4 

63.3 

62.7 


♦25.3 
♦305 
t34.3 
*35.8 
♦33.5 


t24.17 
26.42 
27.44 
28.47 

t29.24 


♦  Average  of  two  plats, 
t  Average  of  three  plats. 
X  Average  of  two  years  only. 


The  results  obtained  thus  far  indicate  that  the  harvest 
should  begin  promptly  when  the  wheat  is  in  the  "dough  stage," 
and  be  completed  by  the  time  the  crop  is  fully  ripe. 

XIII.    Co-operative  Test  With  Varieties  of  Wheat. 

The  purpose  of  this  experiment,  which  began  in  the  fall  of 
1893,  is  to  ascertain  the  adaptation  of  a  few  leading  varieties 
of  wheat  in  the  different  sections  of  the  State.  The  results  of 
this  experiment  are  summarized  in  the  table  which  follows, 
the  yields  being  given  in  every  case  in  bushels  per  acre. 

showing  results  by  counties. 


Varubty. 


Tippe- 
canoe. 

Jefferson. 

Madiaon. 

Whitley. 

Dekalb. 

Average 

yield  and 

weight. 


Red  Glawson  .  .  . 
Lbs.  per  bushel.  . 
Jonea'  Fife  .  . 
Lbs.  per  bushel.  . 
Michigan  Amber. 
Lbs.  per  bushel.  . 
Velvet  Chaff  .  . 
Lbs.  per  bushel  . 


Average  yield  . 
Average  weight 
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68.75 
41.33 
6').25 
*'35.67 
*61.«8 
*35.37 
*63J25 


39.08 
61.03 


39.72 

64 

42J23 

6S 

35.13 

65 


25.74 

65.6 

24.60 

56 

26.02 

57 

2L88 

59.4 


42.04 

60.6 

43.15 

62.5 

33.47 

62 

38.42 

63.5 


39.03 
64.67 


25-31 
56.98 


39.02 
62.13 


33.97 

58 

31.60 

60 

26.53 

62 

26.23 

62 


29.')8 
60.50 


36.29 
59.35 
36.58 
60,76 
36.36 
61^ 
31.23 
62.04 


^  Average  of  two  plats. 
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XIV.        Co-oPERATivB  Test  of  Varibties  of  Corn. 

This  experiment  was  begun  in  the  spring  of  1894,  and  is  t©- 
be  continued  for  two  or  three  years  at  least.  The  primary  pur- 
pose is  to  determine  the  yield  and  adaptation  of  the  several 
varieties  under  trial  in  different  portions  of  the  State.  The 
results  have  not  been  reported  with  sufficient  fullness  as  yet 
for  publication. 

Most  of  the  experiments  referred  to  above  will  be  continued 
until  reliable  and  satisfactory  conclusions  can  be  obtained. 
>  Respectfully  submitted, 

W.  C.  LATTA, 

AgricuUurisL 
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NEWSPAPER   BULLETIN   No.   1.      AUGUST  1,    1891. 


HOW   TO   PRBVBNT   SMUT  IN  WHEAT. 

Numerous  reports  have  been  received  at  the  Experiment 
Station  of  losses  in  the  wheat  crop  by  smut.  The  matter  is  a 
serious  one,  and  farmers  are  beginning  to  realize  it,  and  wish 
to  know  how  it  can  be  prevented. 

There  are  two  kinds  of  smut  which  destroy  wheat  heads* 
The  first  form  is  known  as  Stinking  Smut^  and  while  the  seed 
head  does  not  change  its  form,  the  wheat  seeds  become  black, 
soft,  stinking  and  are  ruined.  The  second  form  is  Loose  Smut. 
The  whole  head  turns  black  and  to  powder,  and  falls  away, 
leaving  only  a  bare  stem  where  it  was.  In  both  cases  this 
black  powder  consists  of  countless  minute  spores,  which  blow 
about  and  mingle  with  the  grain  in  threshing  and  then  sprout 
and  grow  in  the  wheat  plant  after  it  is  above  the  ground, 
finally  blasting  the  head.  If  these  black  spores,  too  small  to 
be  seen  by  the  naked  eye,  can  be  destroyed  before  the  seed  is 
planted,  no  smut  will  injure  the  wheat  for  harvest. 

Experiments  have  been  conducted  at  the  Purdue  University 
Experiment  Station,  for  the  purpose  of  preventing  these  dis- 
eases, and  as  a  result  of  the  work  here,  the  following  remedy 
is  presented : 


40 

For  Stinking  Smut.  Fill  a  tub  or  half-barrel  about  two- 
thirds  full  of  water,  warmed  up  to  140  to  145  degrees  tempera- 
ture. Place  a  bushel  of  wheat  seed  in  a  loose  or  thin  sack  (say 
a  coftee  sack),  and  dip  it  into  the  tub  and  thoroughly  work  the 
water  in  among  the  seeds.  Let  the  seed  stand  in  this  hot  water 
at  least  five  minutes.  The  water  must  not  be  allowed  to  get  cooler 
than  ISO  degrees^  and  the  nearer  it  is  to  llfD  degrees  the  more  satis- 
factory the  treatment.  By  this  method  we  have  entirely  pre- 
vented the  disease,  while  seed  from  the  same  source,  not  treated^ 
caused  a  large  loss  in  crop.  The  seed  will  dry  in  twenty-four 
hours  if  spread  on  a  barn  floor,  and  occasionally  turned.  Or 
it  can  be  dried  in  a  short  time  if  mixed  in  land  plaster  or  dry 
road  dust. 

For  Loose  Smut.  Our  experiments  only  enable  us  to  suggest 
treatment  for  this  disease  the  present  year,  which  is  to  dip  the 
seed  as  in  treating  above,  only  having  the  water  10  degrees 
warmer  (150  to  155  degrees).  We  believe  this  treatment  will 
largely  prevent  the  smut  occurring  in  the  crop.  Our  experi- 
ments have  shown  us  that  water  at  185  degrees  will  not  pre- 
vent the  disease. 

We  hope  our  wheat  farmer^will  try  these  tests,  and  let  us 
hear  from  them  as  to  the  results.  It  is  an  important  matter. 
The  medicine  costs  nothing.  The  experiment  takes  but  little 
time.  If  you  are  farming  for  profit,  you  can  not  afford  to  plant 
contaminated  seed  wheat. 

This  station  publishes  its  experimental  results,  for  the  benefit 

of  farmers,  from  time  to  time.     A  wheat  bulletin  will  soon  be 

issued.     Your  name  and  post  ofiice  address  will  secure  you 

these  documents  free.    Address 

C.  S.  PLUMB,  Director. 
LaFayette,  Ind. 


PURDUE    UNIVERSITY    AGRICULTURAL     EXPERIMENT   STATION, 
NEWSPAPER  BULLETIN  No.  2.     OCTOBER  19,  1891. 


THE   FOOT   AND    MOUTH    AFFECT  [ON   OF   CATTLE. 

The  wide  spread  prevalence  of  diseases  affecting  mainly  the 
mouths  and  feet  of  cattle  (sometimes  sheep  and  deer)  has  occa- 
sioned considerable  unwarranted  alarm  among  cattle  owners* 
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Dr.  Williams,  the  Veterinarian  of  Purdue  Univerflity  Experi- 
ment Station,  has  had  occasion  to  make  critical  examinations 
of  cattle  thus  affected,  both  in  Illinois  and  Indiana,  and  has 
treated  them  with  abundant  success,  and  the  following  conwid- 
eration  of  the  disease  and  its  treatment  is  offered  by  himself: 

This  disease  has  been  confounded  with  the  contagious  foot 
and  mouth  disease  of  Europe,  which  does  not  prevail  and  has 
not  recently  existed  in  America.  The  form  of  foot  and  mouth 
disease,  now  quite  prevalent  in  Indiana,  was  first  noticed  in 
1890  in  Missouri  and  Illinois.  It  is  characterized  by  stiffness 
and  soreness  of  the  limbs,  rendering  some  animals  almost  un- 
able to  walk.  The  muzzle  and  lips  become  hard  and  swollen, 
ropy  saliva  dripples  from  the  mouth,  and  the  jaws  are  moved 
in  a  spasmodic,  jerky  manner.  The  lining  membrane  of  the 
mouth  is  colored  bright  red  or  scarlet  ;  the  pad  (gums  of  the 
upper  jaw,  against  which  the  front  teeth  of  the  lower  jaw  press), 
And  the  gums  along  the  front  teeth  slough  off,  leaving  a  raw 
surface  extremely  sore,  which  bleeds  easily.  The  nose  and  lips 
suffer  similarly,  but  not  to  so  great  an  extent,  and  the  teats  are 
also  frequently  sore. 

Post  mortem  examination  shows  the  stomach  and  intestines 
to  be  inflamed  in  patches  throughout  their  entire  extent.  Con- 
■stipation  is  usually  present,  ending  frequently  in  diarrhoea.  It 
has  none  of  the  characteristic  symptoms  of  the  contagious  foot 
and  mouth  disease  of  cattle,  and  all  efforts  to  transmit  it  from 
one  animal  to  another  have  so  far  failed.  Last  year  it  pre- 
vailed for  a  few  weeks  only,  in  late  summer  and  autumn,  and 
it  is  quite  probable  that  it  will  again  cease  very  shortly.  It  is 
possibly  due  to  some  acrid  or  irritant  substance  contained  in  the 
food.  The  irritation  of  the  bowels  and  slight  constipation 
should  be  overcome  by  giving  one  quart  of  raw  flax  seed  oil 
and  following  with  one  pint  of  it  twice  daily  until  the  bowels 
move  freely.  The  mouth  should  be  bathed  twice  daily  with  a 
mild  astringent  wash,  such  as  the  following:  One-half  ounce 
tannic  acid,  one  ounce  powdered  borax,  eight  ounces  glycerine, 
mixed  together  with  enough  water  to  make  one  quart.  Soft, 
sloppy  food  only  should  be  fed  and  plenty  of  good  water  given 
for  drinking. 


PUR0UE    UNIVERSITY     AGRICULTURAL     EXPERIMENT  STATION, 
NEWSPAPER  BULLETIN  No.  3.    MARCH  2^  1892. 


TE6T  OF  VAEIETIEB  OF  OATS,  BY  W.  C.  LATTA,  AQRICnLTTTRIST. 

TwfiDty-SGven  so-called  varieties  of  oats  were  grown  on  tbe- 
Station  farm  in  1891.  The  varieties  were  sown  April  25,  &t 
tbe  rate  of  two  bushels  per  acre,  in  a  dark,  compact,  well- 
drained  and  very  fertile  soil,  which  proved  to  be  quite  uniform 
in  productiveness,  as  shown  by  tbe  nearly  equal  yields  on  the 
duplicate  plats-^Nos.  1,  9, 17  and  32. 

Tbe  yields  per  acre,  by  weight,  and  othar  points  of  most  in- 
terest to  farmers,  are  shown  in  the  accompanying  table : 

TABLB  SHOWraO  YIELDS  OF  VARIETIES,  ETC. 
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PURDUE  UNIVERSITY  AGRICULTURAL  EXPERIMENT  STATION 
NEWSPAPER  BULLETIN,  No.  4,  APRIL  22,  1893. 


TBST8   OF   VARIETIES   OF   SWEET   CORN,   BY   JAMES   TROOP,  HORTI- 
CULTURIST. 

Oat  of  fifty  different  varieties  of  sweet  corn  tested  at  the 
Purdue  University  Experiment  Station,  the  following  are  rec- 
ommended as  being  especially  desirable  either  for  market  or 
family  use. 

Cory  is  one  of  the  earliest  varieties  grown,  but  is  not  recom- 
mended except  for  the  first  planting,  as  the  quality  is  not  of 
the  best.  "Next  to  this  in  earliness  is  Marblbhbad,  which  is 
much  better  in  quality  as  well  as  in  productiveness.  Minne- 
sota matures  at  about  the  same  time  as  Marblehead,  and,  al- 
though small,  is  quite  productive  and  of  good  quality.  Hunt- 
ington is  a  new  variety,  nearly  as  large  as  Egyptian,  and  ripens 
with  the  earliest.  This  will  evidently  prove  a  valuable  addi- 
tion to  the  list  of  early  varieties. 

Crosby  follows  closely  the'early  sorts  and  is  of  good  size  and 
quality,  while  Concord,  maturing  a  little  later,  is  large,  pro- 
ductive and  one  of  the  best  in  quality.  Amber  Cream  bears 
quite  large  ears,  grains  amber  colored  when  mature,  has  a  rich 
flavor  and  is  altogether  a  very  desirable  sort.  Honey  sent  out 
several  years  ago  differs  from  other  varieties  in  the  purplish 
color  of  its  stalks  and  leaves.  It  is  large  and  of  first-class 
quality, 

JSickox  Improved  follows  those  named  above  and  is  a  vigor- 
OT18  grower,  very  productive,  produces  large  ears,  and  is  of  ex- 
cellent quality.  Btowbll  is  still  the  favorite  variety,  and  is 
probably  planted  more  largely  for  canning  than  any  other 
variety.  It  is  one  of  the  best,  both  in  quality  and  productive- 
l  ness.    BiLVBR  Coin  is  another  new  variety,  ripening  about  with 

j  Stowell,  about  the  safkie  in  quality,  and  "  remaining  longer  in 

edible  condition." 

Ne  Plus  Ultra  is  a  small  variety  with  irregular  rows,  or 
rather  no  rows  at  all,  but  it  is  one  of  the  sweetest  and  best  for 
family  use  in  the  vhole  list.     It  matures  with  Stowell. 


44 

Black  Mexican  is  not  a  popular  variety  for  the  market,  on 
account  of  its  dark  color,  but  its  quality  places  it  among  the 
best  for  table  use. 

The  following  five  varieties  are  recommended  for  a  succes- 
sion :  Cory,  Concord,  Ne  Plus  Ultra,  Stowell  and  Black  Mex- 
ican. 


PUKDUE    UNIVERSITY    AGRICULTURAL     EXPERIMENT    STATION, 
NEWSPAPER  BULLETIN,  No.  5,  AUGUST  3,  1893. 


TESTS  OF   VARIETIES  OF  STRAWBERRIES,   BY   JAMES   TROOP,  HORTICUL- 
TURIST. 

For  the  benefit  of  those  farmers  who  contemplate  setting  out 
a  strawberry  bed  this  fall  for  family  use,  the  following  informa- 
tion concerning  varieties  is  sent  out  at  this  time.  These  ten 
varieties  are  taken  from  a  list  of  over  one  hundred  which  have 
been  tested  for  two  or  more  seasons  on  the  experiment  grounds 
at  this  Station  and  have  been  selected  with  special  reference 
to  their  desirability  for  the  table.  They  are  also  divided 
equally  between  those  varieties  having  pistillate  and  those  hav- 
ing perfect  or  bisexual  flowers,  which  is  indicated  by  the  letters 
P.  and  B. 

Brunette  {B),  This  was  originated  by  Mr.  G.  Cowing  of 
Muncie,  Ind.  The  plant  is  a  good  grower  and  productive, 
berry  dark  red  and  of  the  very  best  quality.  Especially  desir- 
able for  home  use. 

Bubach'Q  No.  5  (P).  Under  good  treatment  this  is  one  of 
the  largest  and  most  profitable  varieties  that  we  have  grown. 
The  quality  is  a  little  inferior,  however. 

Katie  (B),  This  has  not  become  generally  known,  but  it  is 
really  a  first-class  berry  for  the  table.  Quite  early,  productive 
of  good  size  and  quality. 

Edgar  Queen  (P).  A  comparatively  new  variety  which  has 
not  been  advertised  very  extensively,  but*it  has  given  us  better 
satisfaction  than  many  others  which  have  been  so  highly 
praised. 

LovetCs  Early  (B).  Is  a  good  grower,  productive,  and  the 
fruit  of  excellent  quality,  but  not  so  early  as  the  name  would 
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indicate.  This  would  do  well  to  set  with  Greenville  (P),  which 
is  an  Ohio  berry  and  has  given  good  satisfaction  wherever 
tried.    Desirable  for  either  the  table  or  market. 

Parker  Earle  (B).  Is  a  medium  late  berry  and  would  do  well 
to  plant  with  Shuster's  Gem  (P).  Both  these  varieties  are 
quite  productive,  of  good  size  and  quality.  The  first,  how- 
ever, does  not  produce  many  plants. 

^Cumberland  (P).  In  many  localities  this  old  variety  con- 
tinues to  be  a  favorite.  With  us,  however,  it  has  come  to  be 
a  very  shy  bearer  and  for  that  reason  alone  I  do  not  recom- 
mend it  for  general  cultivation. 

Warfield  No.  2  ( P).  ,For  an  all  round  berry  this  stands  at 
the  head  of  the  list.  The  plant  is  small,  but  a  wonderful 
grower  and  very  productive  when  given  good  care,  as  all  va- 
rieties should  have.  The  berry  is  a  dark  glossy  red,  not  overly 
large,  rather  tart,  which  quality  it  retains  after  being  canned. 
It  is  the  best  canning  berry  we  have  tried. 


v» 


PURDUE    UNIVERSITY    AGRICULTURAL     EXPERIMENT     STATION, 

NEWSPAPER  BULLETIN  No.  6,  MAY  9,  1894. 


A  SUBSTITUTE  FOR  COFFEB,  BY  CHARLES  H.  PLUMB,  DIRECTOR. 

While  no  substitute  will  satisfy  the  lover  of  high-grade  coftee^ 
the  peculiar  properties  of  coflee  as  a  drink  render  it  unsuited 
to  a  few  people  in  every  community.  These  few  persons  fre- 
quently make  use  of  a  substitute,  which,  while  lacking  the 
alkaloid  of  tRue  coffee,  in  a  measure  imparts  to  the  fluid  made 
from  it  a  flavor  similar  to  that  of  coffee.  Such  a  drink  may 
be  palatable,  nourishing  and  well  adapted  to  the  person 
using  it. 

The  purpose  of  this  brief  bulletin  is  to  direct  attention  to 
what  seems  to  be  a  desirable  and  easily  available  substitute  for 
coffee,  such  as  can  be  grown  upon  the  farm  in  this  latitude,. 
viz.:  the  Soy  or  Soja  bean. 
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The  Soy  bean  {Soja  hispida)  is  a  Japanese  plant  that  has 
been  but  little  grown  in  America.  It  has  an  upright,  stiff, 
bushy  form,  under  favorable  circumstances  attaining  a  height 
of  three  feet.  There  are  three  large  leaves  on  a  leaf  stem. 
Short  flower  shoots  come  from  the  axils  of  the  leaves,which  with 
maturity  produce  pods  in  clusters  of  two  or  three.  Each  pod 
contains  from  two  to  four  seeds,  a  little  longer  than  broad, 
being  about  three-eights  of  an  inch  in  length.  One  plant  may 
produce  a  large  number  of  pods  and  leaves.  The  plant  sends 
a  vigorous  root  down  into  the  soil.  The  leaves,  stems  and 
pods  are  as  a  rule  very  hairy. 

The  writer's  attention  was  first  directed  to  the  peculiar  mer- 
its of  the  roasted  Soy  bean,  as  a  substitute  for  coffee,  by  Mr. 
L.  D.  Brown  early  in  1892,  who  was  then  a  farmer  in  this 
county.  In  a  letter,  Mr.  Brown  says :  "  We  have  used  it 
almost  exclusive  of  other  coffee,  for  coffee,  for  many  years — 
seven  or  eight  I  believe.  I  have  raised  782  beans  on  one  stalk 
from  one  bean  planted,  and  had  sixteen  bushel  on  one  acre  in 
Tippecanoe  County." 

The  seed  should  be  planted  about  thirty  inches  apart  in  rows 
with  a  bean  every  six  to  nine  inches  in  the  row.  The  ground 
should  be  prepared  as  for  any  other  beans.  The  seed  should 
not  be  planted  until  the  ground  is  well  warmed,  about  the 
latter  half  of  May,  though  a  satisfactory  crop  has  been  gath- 
ered at  this  Station  from  seed  planted  about  the  middle  of  June. 
Yet  the  season  may  be  too  short  if  planting  is  delayed  much 
beyond  June  first.  After  the  beans  are  ripe  enough  the  plants 
should  be  mowed  off  or  pulled  up,  and  dried  in  the  field  in 
small  piles  or  stacks,  after  which  they  may  be  taken  to  the 
barn  and  threshed  out.  Care  should  be  taken  not  to  harvest 
when  the  pods  are  too  ripe,  or  they  will  shell  in  handling.  A 
flail  is  a  satisfactory  instrument  for  threshing  them  out  with, 
for  they  must  be  broken  as  little  as  possible  in  shelling. 

Samples  of  Soy  beans  grown  upon  the  Station  grounds  in 
1892  were  analyzed  in  the  laboratory  under  the  direction  of 
Prof.  Huston,  and  some  of  the  roasted  bean  from  the  same 
eource  was  also  analyzed.  Analyses  are  also  given  of  the  true 
coffee  bean,  roasted  and  unroasted,  according  to  Koenig,*  and 
of  artificial  coffee  beans  and  barley  coffee,  as  published  by  Dr. 
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■ 

H.  W.  Wiley,  Chemist    of  the  United   States  Department  of 
Agriculture.t 
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t  Foods  and  Food  Adulterants,  Bull.  13,  part  7,  DiT.  Chem.  U.  8.  Dep't  Acric,  1892. 

Of  the  Soy  coffee,  1.7.07  per  cent,  became  soluble  when 
boiled  in  water  for  drinking.  The  one  main  and  essential  dif- 
ference between  the  seeds  of  the  Soy  and  coffee  is  that  one 
contains  an  alkaloid — caffeine — to  which  is  due  its  peculiar 
flavor,  which  the  other  lacks.  Both  contain  jconsiderable  fat, 
fibre  and  albuminoids,  but  the  amount  of  available  nutriment 
in  either  case  would  be  inappreciable  in  a  cup  of  coffee.  That 
there  should  be  so  close  a  relationship  in  the  amount  of  fat  in 
each  is  of  special  interest.  It  is  important  to  note  that  the 
Soy  bean  roasted  is  more  nutritious  than  the  artificial  coffee  or 
barley  coffee  sold  in  the  market,  and  that  the  two  latter  con- 
tain but  little  fat  and  a  great  deal  of  carbhydrates  (starch  and 
sugar  mainly). 

As  tried  in  the  family  of  the  writer,  the  drink  made  from 
the  Soy  bean  was  agreeable,  and  enjoyed  more  than  some  of 
the  so  called  coffee  served  in  some  hotels  and  restaurants.  I 
liave  no  hesitation  in  recommending  farmers  to  make  a  drink 
from  roasted  Soy  beans,  rather  than  buy  the  cheap  grades  of 
ooffee  sold  on  the  market,  that  in  so  many  cases  are  adulter- 
ated with  burnt  pastry  beans,  peas,  chicory,  etc.  Drink  made 
by  a  number  of  persons  in  this  community  from  the  roasted 
Soy  bean  was  much  relished. 

A  tablespoonful  of  the  ground  beans  makes  a  cup  of  coftee. 
Mr.  Brown  recommends  using  one-fourth  cup  of  common  cof- 
ffee  and  three-fourths  cup  of  Soy  to  begin  with,  and  one  will 
i;lius  more  readily  become  accustomed  to  it.  If  too  strong,  it 
lias   an  unpleasant  odor,   and   may  be   diluted   with   boiling 


48 

water.  Special  care  should  be  taken  in  roasting.  The  hull  of 
the  bean  should  be  brown,  and  not  black,  and  properly  roasted,, 
and  the  berry  should  grind  easily  in  the  mill. 

In  1892  a  man  by  the  name  of  Cole,  of  Missouri,  advertised 
extensively  at  $3.50  per  pound,  cash  with  order,  what  he  termed 
"  Cole's  Domestic  Coffee  Berry."  This  so-called  coffee,  a  sam- 
ple of  which  was  sent  to  this  Station,  was  made  from  nothing 
else  than  Soy  beans,  the  seed  of  which  can  be  secured  of  lead- 
ing seedmen  at  from  10  to  15  cents  a  pound.  For  those  who 
desire  a  substitute  for  coffee  as  a  drink,  I  suggest  that  they 
secure  a  half  a  pound  or  pound  of  this  seed,  and  grow  a  small 
crop,  and  made  a  trial  of  it  The  plant  will  grow  in  very  hot, 
dry  weather,  when  many  plants  would  suffer  greatly.  It  is 
also  important  to  note  that  the  beans  are  much  relished  by 
some  as  a  vegetable,  while  the  plant  as  a  whole  makes  a  desir- 
able forage. 

Other  substitutes  for  coffee  have  been  furnished  by  corre- 
spondents of  the  Rural  New-Yorker  to  a  subscriber  of  that  jour- 
nal who  wished  to  learn  of  something  of  the  kind.*  For  the 
benefit  of  the  readers  of  this  bulletin,  I  quote  from  those  articles. 

The  editor  says :  "  We  have  used  roasted  rye,  and  also  dried 
and  ground  carrots,  but  can't  say  that  we  *  hanker'  after 
them.  The  Soy  bean  is  used  to  some  extent  as  a  coffee  sub- 
stitute." 

"The  German  peasantry  make  a  substitute  for  coffee  by  mix- 
ing equal  parts  of  roasted  malt  and  chicory.  From  this  mixt- 
ure, steeped  in  boiling  water,  a  nourishing  beverage  is  obtained 
which  is  said  to  be  of  agreeable  taste  and  flavor." 

A  Rhode  Island  physician  says :  "I  have  used  many  substi- 
tutes for  coffee,  and  the  best  I  have  tried  is  roasted  barley. 
Cook  the  lohole  barley  a  long  time,  or  until  the  liquid  is  dark  ift 
color,  then  add  one-fourth  or  one-third  of  the  usual  amount  of 
ground  coffee.  This  will  make  a  very  palatable  drink;  the- 
barley  alone  is  better  than  rye,  chickory  or  okra  seeds."  This 
testimony  is  further  endorsed  by  W.  H.  S.,  of  Watertown,  N. 
Y.,  who  also  adds :  *'  Put  it  into  the  oven  and  brown,  and  use  a 
little  more  tor  each  person  than  you  would  of  coffee,  stirring  it 
up  with  a  little  molasses  and  water  before  steeping." 

B.  W.  H.,  of  W.  Bloomfield,  K  Y.,  says :  "  The  best  coffee 
substitute  I  know  of  is  made  from  bran.     It  is  considered  very^ 

*RaraI  New-Yorker,  May  27,  Jane  10. 17  and  24, 1893. 
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healthful.  I  have  used  it  for  three  years,  and  I  am  not  tired  of 
it  yet.  Five  quarts  of  hran  and  one  of  molosses  (Porto  Rico 
preferred),  mixed  thoroughly,  and  browned  in  an  oven  like 
coffee.  When  it  is  taken  from  the  oven,  add  one  pound  of 
ground  Java  coffee.  Measure  like  ordinary  coffee,  and  boil 
twenty  minutes.  No  egg  is  required  for  settling.  Three  quarts 
of  bran  and  a  pint  of  molasses  form  a  good  preparation  with 
a  pound  of  coffee." 

W.  J.  B.,  of  White  Lake,  S.  D.,  gives  the  following:  " Into 
good  cooking  molasses  stir  bran  until  it  is  as  thick  as  it  is  pos- 
sible to  stir  with  a  spoon,  press  into  a  baking  pan  about  one 
and  one-half  inch  deep,  bake  in  a  slow  oven  (like  fruit  cake) 
until  of  a  rich  dark  brown  color,  but  do  not  let  it  scorch,  cut 
out,  and  keep  in  tin  or  glass;  it  is  very  hard  when  cold,  if 
baked  properly.  Take  a  lump  about  as  large  as  a  large  hen's  egg 
for  four  persons,  pour  on  boiling  water,  boil  it  a  few  moments 
and  serve  as  other  coffee ;  season  to  taste.  I  have  tried  many 
flubstitutes,  but  never  found  any  other  to  suit,  but  this  was  very 
good.     I  call  it  bran  coffee." 

The  purpose  of  this  communication  is  not  against  the  use  of 
pure  coffee,  which  for  tbose  with  whom  it  agrees  is  decidedly 
superior  to  a  substitute,  but  for  the  benefit  of  those  who  de- 
sire to  use  a  substitute  for  economy  or  health  considerations. 
In  view  of  the  large  amount  of  highly  adulterated  coffee  sold 
on  the  market,  wherein  the  cereals  and  peas  and  beans  play 
an  important  part,  it  would  seem  just  as  well  for  more  of  the 
people  who  buy  the  low  grade,  cheap  coffees  to  make  their 
drink  out  of  a  substitute  which  will  answer  the  same  purpose 
in  every  respect  and  cost  materially  less. 


PURDUE    UNIVERSITY    AGRICULTURAL     EXPERIMENT    STATION. 
NEWSPAPER  BULLETIN,  No.  7,  JUNE  14,  1894. 


AN  OBJBCTIONABLB   POOD   PRBSBRVATIVB,   BY   H.    A.   HUSTON, 

GHBMI6T. 

In  the  month  of  December,  1893, 1  received  from  Mr.  H.  F. 
Smith,  of  Laporte,  Indiana,  a  package  ^f  material  for  use  in 
preserving  fruits  and  other  perishable  food  material.  Mr. 
Smith  stated  that  the  compound  was  for  use  in  the  *'  Great 

4— PoBDUE  Ex.  Station. 
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French  Preserving  Process/*  the  business  headquarters  of 
which  were  in  Chicago.  It  was  also  stated  that  various  fruits 
on  exhibition  at  the  World's  Columbian  Exposition  were  pre- 
served by  this  process. 

The  examination  of  the  compound  showed  that  it  was  com* 
posed  of  sulphur,  charcoal,  nitrate  of  soda,  cane  sugar  and 
common  salt.  The  salt  may  have  been  an  impurity  in  the 
nitrate  of  soda  used.    The  composition  of  the  sample  was : 

Cane  sugar 14.20  per  cent. 

Salt 1.42  per  cent. 

Nitrate  of  soda 1.86  per  cent. 

Sulphur 57.68  per  cent. 

Charcoal,  moisture  and  insoluble  matter 25.64  per  cent. 

The  essentials  of  the  directions  for  the  use  of  this  material 
were  that  the  compound  should  be  burned  in  a  closed  space 
and  the  fumes  arising  from  the  burning  should  be  absorbed  by 
water  placed  in  suitable  vessels,  and  that  the  fruit  in  some 
cases  should  also  be  exposed  to  the  fumes.  Finally  the  fruit 
was  to  be  placed  in  the  water  which  had  absorbed  the  fumes  of 
the  burning  compound  and  the  vessel  closed. 

The  burning  of  the  compound  would  result  in  the  produc- 
tion of  sulphur  dioxide,  also  known  as  sulphuric  acid,  as  one 
product,  and  it  is  this  substance  which  exerts  the  preservative 
action  in  the  process.  The  other  ingredients  are  merely  to  aid 
in  the  burning  of  the  sulphur. 

This  sulphur  dioxide  is  an  intensely  poisonous  gas  and  its 
use  is  prohibited  as  a  food  preservative  in  European  countries; 
When  the  gas  is  absorbed  by  water,  sulphurous  acid,  a  power* 
ful  therapeutic  agent  is  formed.  There  is  no  doubt  that  its 
preservative  action  will  be  effective,  for  'it  is  one  of  the  best 
antiseptic  and  bleaching  agents.  But  there  are  grave  objectioDA 
to  the  indiscriminate  use  of  powerful  therapeutic  agents  in 
food. 

The  advertising  matter  submitted  to  us  calls  attention  to  the 
very  large  profit  arising  from  the  sale  of  this  compound  and 
to  the  larger  profits  in  disposing  of  rights  to  sell  it  in  certain 
territory.  No  doubt  the  profit  ought  to  be  large,  for  that  sent 
by  Mr.  Smith  sells  at  one  dollar  per  pound,  while  the  cost  of 
the  material  in  one  pound  would  not  exceed  six  cents,  even  if 
material  of  th^  very  best  grade  was  used  in  its  manufacture. 
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fhe  State  Dairy  and  Food  Commisaioner  of  Minnesota  has 
recently  condemned  in  his  report  the  use  of  material  which  he 
examined,  sold  under  the  name  of  the  Great  French  Preserv- 
ing Process,  and  Mr.  Smith  states  that  The  Poultry  and  Bee 
Keeper  wrote  up  the  matter  in  1887,  at  which  time  the  process 
was  offered  as  a  means  for  preserving  meat. 

Attention  is  again  called  to  the  matter  because  it  seems 
probable  that  the  material  will  be  offereli  to  farmers  as  a 
means  for  preserving  fruit  for  food  purposes. 


FINANCIAL  StATEMENt. 


The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States,  for  the  year  ending  June  80, 1894. 

DEBIT. 

Appropriation $15,000  00 

CRBDIT. 

Salaries $6,585  99 

Labor 8,329  48 

Supplies 1,869  88 

Printing,  stationery  and  bulletins 1,128  02 

Improvements 495  48 

Care  of  buildings 440  00 

Repairs 254  29 

Apparatus  and  fixtures 285  20 

Books  and  periodicals 185  09 

Insurance 158  95 

Express,  freight  and  hauling 127  52 

Live  stock 48  25 

Postage 44  20 

Gas 40  70 

Traveling  expenses  of  investigators 39  65 

College  association  membership 15  00 

Telegrams 2  90 

Total $15,000  00 

The  above  is  a  correct  statement  of  the  general  fund  of  the 
Agricultural  Experiment  Station  of  Indiana,  for  the  yea;*  end- 
ing June  80,  1894. 

E.  A.  ELLSWORTH, 
Secretary  Board  of  Trustees. 
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IMPROVEMENT    FUND    EXPERIMENT    FARM    FOR 

TEAR  ENDING  JUNE  SO,  1894. 


DIBIT. 


Balance  unexpended  June  80, 1898 |1,263  67 

Receipts  from  farm 1,121  69 

Total $2,885  86 

CRSDITS. 

Salaries $1,702  29 

Labor 169  95 

Supplies 186  68 

Balance  unexpended 876  54 

Total 2,885  86 

The  above  is  a  correct  statement  of  the  Improvement  Fund 
for  year  ending  June  80, 1894. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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THE  STATE  OF  INDIANA, 
Executive  Department, 

Indianapolis,  January  18,  1896 


.) 


Received  by  the  Governor,  examined  and  referred  to  the  Auditor  of  State 
for  verification  of  the  financial  statement. 


Office  of  Auditor  of  State,  ") 

Indianapolis,  January  20,  1896.  / 

The  within  report,  so  far  as  the  same  relates  to  moneys  drawn  from  the  State 
Treasury,  has  been  examined  and  found  correct.  A.  C.  DAILY, 

Auditor  of  State. 


January  20,  1896. 

Returned  by  the  Auditor  of  State,  with  above  certificate,  and  transmitted  to 
Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Commissioners 
of  Public  Printing  and  Binding.  MYRON  D.  KING, 

Private  Secretary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  Slate  of  Indiana,  January 
20,  1896.  '  W.  D.  OWEN, 

Secretary  of  State. 


Received  the  within  report  and  delivered  to  the  printer  January  21,  1896. 

THOS.  J.  CARTER, 

Clerk  Printing  Bureau. 


To  the  Governor: 

I  herewith  transmit  the  annual  report  of  the  Purdue  Uni- 
versity Agricultural  Experiment  Station,  due  February  1, 1896. 

Very  respectfully, 

C.  B.  STUART, 

President  Board  of  Trustees. 

January  16, 1896. 


To  the  President  of  the  Board  of  Trustees, 

I  herewith  present  the  annual  report  of  the  Agricultural 
Experiment  Station  of  Indiana,  due  on  or  hefore  the  Ist  of 
February,  1896,  the  same  being  required  by  section  3  of  an  act 
entitled  ^^An  act  to  establish  agricultural  experiment  stations 
in  connection  with  the  colleges  established  in  the  several  States, 
under  provisions  of  an  act  approved  July  2,  1862,  and  of  th6 
acts  supplemental  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  Station, 

and  the  financial  report  of  the   Secretary  to    the  Board  of 

Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

Preside)it. 

PuBDUB  University,  LaFaybtte,  Ind.,  January  16,  1896. 


BOARD   OF   CONTROL. 


Charles  B.  Stuart,  President LaP ay ctte,  Tippecanoe  County 

William  A.  Banks  LaPorte,  LaPorte  County 

Sylvester  Johnson Irvington,  Marion  County 

David  E.  Beem S^»encer,  Owen  County 

Job  H.  VanNatta LaFayette,  Tippecanoe  County 

Benjamin  Harrison Indianapolis,  Marion  County 

William  II.  O'Brien  I^awrenceburg,  Dearborn  County 

James  M.  Barrett Fort  Wayne,  Allen  County 

John  Martin l»rookville,  Franklin  County 


JAMES  H.  SMART,  LL.  D., 

President  of  the  University. 

EDWARD  A.  ELLSWORTH, 

Secretary, 

JAMES  M.  FOWLER, 

Treasurer. 


STATION    STAFF. 


Charles  S.  Plumb,  B.  S Director 

William  C.  Latta,  M.  S Agriculturist 

James  Troop,  M.  S Horticulturist 

Henry  A.  Huston,  A.  M.,  A.  C Chemist 

Joseph  C.  Arthur,  D.  Sc Botanist 

Arvill  W.  Bitting,  D.  V.  M Veterinarian 

Jesse  M.  Barrett,  B.  S.,  A.  C Assistant  Chemist 

William  Stuart,  B.  S Assistant  Botanist 


EIGHTH  ANNUAL  REPORT 


OF  THK 


Purdue  University  Agricultural  Experiment  Station, 


REPORT  OF  THE  DIRECTOR. 


JPre.iidevi  James  H.  Smart  : 

Sir — I  have  the  honor  to  herewith  transmit  to  you  the 
Eighth  Annual  Report  of  the  Purdue  University  Agricultural 
Experiment  Station  for  the  year  1895. 

In  experimented  work  there  has  been  more  activity  at  the  Sta- 
tion during  the  past  year  than  common.  Some  lines  of 
investigation  have  been  discontinued  and  others  elabo- 
rated. As  a  whole  the  increase  of  work  has  been  along 
lines  alreadv  established,  rather  than  in  the  number  of  ex- 
periments.  The  beet  and  potato  investigations  have  in  the 
past  required  a  very  large  amount  of  labor  from  the  chemical 
and  botanical  departments,  respectively,  but  this  work  has 
been  very  greatly  reduced  in  extent,  thereby  aftbrding  these 
departments  opportunity  to  give  greater  attention  to  other  ex- 
periments. 

Without  detailing  the  several  lines  of  investigation  in  pro- 
gress during  the  year  in  the  different  departments,  I  wish  to 
call  attention  to  some  of  the  more  noteworthy  research  work. 

In  1894  the  Veterinarian  began  observations  upon  the  occur- 
ance  of  the  disease  known  as  milk  sickness.  Two  localities* 
Logaasport  and  Rensselaer,  were  visited,  but  no  very  satisfac- 
tory records  were  secured.  This  disease  has  been  commonly 
attributed  to  domestic  animals  eating  Eupatorium  ageratoide^ 
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yet  there  is  but  little  iuformation  of  an  accurate  character 
available  iu  literature  substantiating  this  opinion.  A  quantity 
of  this  weed  was  secured  and  fed  to  stock  at  the  Station,  but 
with  no  deleterious  effects.  Early  in  the  summer  of  1895, 
milk  sickness  occurred  with  much  severity  in  a  flock  of  sheep 
in  a  woods  pasture  about  a  mile  from  the  Station,  and  for 
some  weeks  Dr.  Bitting  was  enabled  to  take  valuably  records 
of  the  disease  and  its  effects.  Numerous  post  mortems  were 
held  and  it  was  well  established  that  the  disease  was  caused 
by  a  bacillus  very  closely  resembling  that  of  anthrax.  The 
investigations  conducted  relative  to  this  malady  were  among 
the  most  important  ever  undertaken  by  the  department,  and 
add  much  new  evidence  to  that  already  on  record.  This  work 
will  be  prosecuted  as  opportunity  in  the  future  permits. 

Another  important  investigation  in  progress  in  the  Veteri- 
nary Department  is  a  continuation  of  the  study  of  tuberculosis 
and  the  use  of  tuberculin.  In  November  twenty-eight  cattle 
at  the  farm  were  subjected  to  the  tuberculin  test,  and  five  of 
these  gave  evidence  of  having  tuberculosis  by  the  marked 
rise  of  temperature.  Two  others  had  a  rise  of  temperature 
which  in  a  measure  placed  them  under  suspicion.  The  five 
animals  referred  to  were  slaughtered  in  the  hospital  in  the 
presence  of  a  number  of  physicians,  some  of  the  LaFayette 
City  Council,  newspaper  men,  one  of  the  trustees  and  yourself,^ 
and  in  every  case  unmistakable  evidence  of  the  disease  showed 
the  accuracy  of  the  test.  These  animals  had  the  disease  in  its 
early  stage,  so  that  it  would  have  been  impossible  to  have  de- 
tected it  by  physical  examination.  The  two  animals  giving  a 
suspicious  rise  of  temperature  were  quarantined,  and  the  cat- 
tle barn  was  given  a  thorough  washing  and  fumigation. 

As  this  is  an  appropriate  opportunity  I  here  desire  to  call 
your  attention  to  a  few  facts  in  relation  to  this  subject.  Tuber- 
culosis in  cattle  is  identical  with  human  consumption.  The 
disease  is  contagious  and  is  most  readily  disseminated  by  means 
of  the  dried  sputum  cast  off*  by  cattle  where  the  tubers  in  the 
body  are  suppurating.  There  is  abundant  evidence  to  show 
that  the  disease  is  also  transmitted  to  humans  through  the  use 
of  milk  from  cows  having  tuberculosis  in  an  advanced  form 

The  first  experiments  with  tuberculin  in  Indiana,  it  is  be- 
lieved, were  made  by  this  Station  in  1894.  In  the  meantime, 
the  prevalence  of  tuberculosis  in  some  of  the  eastern  States  and 


also  in  Wisconsin  has  caused  a  remarkable  activity  in  testing 
herds  with  tuberculin.  The  accuracy  of  tuberculin  as  a  diag- 
nostic agent  has  been  estaV)]i8hed,  as  a  result  of  tests  up  in  the 
hundreds  of  thousands.  As  a  result  of  this,  laws  have  been 
placed  upon  the  statute  books  in  a  number  of  States  relative  to 
the  control  of  this  disease  and  a  war  of  extermination  is  now 
in  progress.  The  farmers  of  Massachusetts,  from  one  end  of 
the  State  to  the  other,  are  calling  for  the  inspection  of  their 
herds  by  the  tuberculin  test,  and  an  eftbrt  is  being  made  to 
reduce  the  prevalence  of  this  disease.  In  New  York  State,  for 
three  years  the  subject  has  been  receiving  a  large  amount  of 
attention  by  stockmen  and  consumers  of  milk,  as  well  as  the 
health  authorities. 

Tuberculosis  is  prevalent  among  cattle  all  over  the  country. 
Indiana  is  not  exempt,  although  it  is  believed  the  malady  is 
not  as  prevalent  here  as  in  some  States  where  cattle  are  kept 
very  closely  confined  together  in  stables  during  most  of  the 
year.  Without  doubt,  however,  it  will  be  a  comparatively 
short  time  before  this  State  will  find  it  necessary  to  adopt 
measures  of  a  character  that  will  result  in  reducing  the  preva- 
lence of  tuberculosis  among  our  herds,  and  that  will  give  a 
degree  of  assurance  to  consumers  that  the  milk  they  are  pur- 
chasing is  perfectly  wholesome.  It  is  my  feeling  that  this  Sta- 
tion should  lead  in  those  measures  which  will  promote  the 
most  intelligent  consideration  of  this  subject  by  the  people  of 
Indiana,  and  I  trust  that  every  opportunity  will  be  afforded  the 
Station  to  investigate  this  disease  in  this  State  as  it  may  best 
serve  our  interests.  And  in  doing  this  the  Station  certainly 
can  best  afford  to  set  an  example  by  its  method  of  dealing 
with  its  own  stock. 

In  connection  with  the  work  of  the  Veterinarian  I  will  state 
that  hog  cholera  has  caused  severe  ravages  among  the  herds  of 
swine  in  Indiana  during  1895.  Early  in  the  year  investigations 
on  swine  plague  were  begun  on  a  herd  in  the  suburbs  of  LaFay- 
ette.  Since  then  the  work  has  been  prosecuted  with  consider- 
able vigor.  Late  in  the  year  a  circular  letter  was  sent  to  many 
swine  raisers  over  the  State  calling  for  information  on  the  dis- 
ease, and  replies  have  been  received  from  about  one  hundred 
breeders  and  feeders,  giving  a  large  amount  of  important  data 
concerning  the  prevalence  of  the   disease   and  the   methods 
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adopted  for  preventing  it.  These  reports  are  based  on  obser- 
vations on  nearly  12,000  head  of  swine.  The  information  re- 
ceived is  of  such  importance  that  the  veterinary  department 
will  prepare  a  bulletin  which  it  is  hoped  will  be  printed  for  dis- 
tribution early  in  1896. 

Indiana  has  very  important  market  gardening  interests  in  the 
southwestern  section  of  the  State.  Many  thousand  acres  of 
watermelons  and  muskmelons  are  each  year  grown  in  Sullivan, 
Knox,  Gibson,  Posey,  Daviess,  Pike  and  adjoining  counties. 
Believing  that  valuable  wcrrk  may  be  done  by  the  horticultur- 
ist in  conducting  a  survey  of  this  work,  a  circular  letter  was 
sent  to  about  1,500  persons  in  this  region,  asking  a  series  of 
questions  concerning  the  melon  industry.  The  horticulturist 
has  already  made  one  trip  into  the  melon  district,  at  the  re- 
quest of  the  growers,  in  order  to  assist  at  preventing  the  rav- 
ages of  disease  among  the  vines.  It  is  believed  that  the  Hor- 
ticultural Department  can  give  valuable  aid  to  the  growers  of 
this  fruit  by  conducting  experiments  on  preventing  or  con- 
trolling insect  pests  or  plant  diseases  affecting  the  vines. 
Methods  of  culture  and  fertilization  may  also  be  studied  here 
by  the  Station  oflScers  to  the  material  benefit  of  the  grower. 

Among  the  lines  of  work  desirable  for  the  Station  Horticul- 
turist to  follow  is  the  improvement  of  some  of  our  native  wild 
American  fruits.  Among  fruits  of  this  class  is  the  persimmon, 
which  seems  especially  adapted  to  Central  and  Southern  Indi- 
ana, where  it  grows  wild  in  great  profusion.  This  fruit  varies 
greatly  in  quality  and  character,  and  merits  the  best  attention 
of  the  work  of  the  Horticulturist.  Believing  that  important 
results  in  the  way  of  improving  this  fruit  may  be  secured,  the 
Station  Horticulturist  is  giving  8i)ecial  attention  to  its  improve- 
ment. Visits  have  been  made  to  Southern  Indiana,  and  a 
studv  of  the  tree  and  its  fruit  has  been  bej^un  in  localities 
where  it  exists  in  profusion  and  variety.  The  Station  Chemist 
has  analyses  of  the  fruit  in  progress,  and  a  bulletin,  to  be  ex- 
tensively illustrated,  is  all  ready  for  the  printer.  It  seems  en- 
tirely reasonable  to  establish  fixed  varieties  of  this  fruit  and 
make  the  persimmon  one  of  the  commercially  important  and 
desirable  crops  of  the  State. 

In  the  Chemical  Department  the  soil  investigations  during 
the  year  have  had  greater  importance  than  ever.  In  addition 
to  a  special  study  of  the  soil  of  our  experimental  field,  based 
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on  samples  taken  in  1888  ^nd  1895,  observations  have  been 
continued  on  the  unproductive  black  soils  of  the  State.  In 
November  a  bulletin  was  published  on  these  black  soils,  which 
has  attracted  more  than  common  attention  among  our  farmers. 
Numerous  letters  up  to  this  writing  have  been  received,  ex-, 
pressing  much  appreciation  of  the  practical  importance  and 
usefulness  of  this  work.  One  well  known  farmer  of  the  State 
informed  the  writer  that  had  he  had  that  bulletin  at  his  com- 
mand it  would  have  saved  him  JlOO  in  draining  his  black  soil. 
The  study  of  these  unproductive  black  soils  will  be  continued 
by  the  Chemist. 

During  the  year  two  important  investigations  have  been  in 
progress  in  the  Botanical  Department,  viz. :  the  culture  of 
agricultural  plants  in  pots  and  the  experiments  on  corn  smut. 
General  field  work  by  the  Botanist  has  been  materially 
curtailed,  while  the  work  of  the  laboratory  and  green-house 
has  been  strengthened.  The  systematic  work  with  plants 
growing  in  pots  in  different  types  of  soil  and  treated  with  dif- 
ferent fertilizing  materials  can  not  help  but  yield  important  in- 
formation of  a  character  impossfble  to  secure  in  the  open  field. 
Some  of  these  results,  it  is  hoped,  will  be  suitable  for  publica- 
tion the  ensuing  year.  The  corn  smut  investigations,  referred 
to  by  the  Botanist  in  his  report,  indicate  that  the  spores  of  the 
smut  will  germinate  immediately  on  ripening,  and  are  conse- 
quently at  once  available  for  sj>reading  the  disease.  It  is  also 
shown  by  the  experiments  in  spraying  that  the  smut  may  be 
greatly  restricted,  if  not  prevented,  by  the  use  of  Bordeaux 
mixture.  A  new  and  promising  line  of  investigation  has  been 
opened  up  in  relation  to  preventing  corn  smut  by  spraying 
the  plants.  Heretofore  all  efforts  have  been  restricted  to  the 
treatment  of  the  seed. 

In  addition  to  the  above  experiment  in  the  Botanical  Depart- 
ment, the  culture  of  mushrooms  is  receiving  special  attention. 
For  several  years  a  study  of  edible  fungi  has  been  made,  both 
by  the  Chemical  and  Botanical  departments,  so  that  the  prac- 
tical culture  of  these  is  simply  a  continuation  of  work  well 
established,  although  along  new  lines. 

In  both  the  Agricultural  and  Horticultural  departments,  for 
the  third  summer  in  succession,  excessive  drouth  has  materi 
ally  interferred  with  the  satisfactory  growth  of  crops.     Had 
we  had  a  normal  season  in  rainfall,  the  yield  of  crops  on  farm 
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aud  garden  would  not  have  been  nearly  a  total  loss,  as  they 
were  in  some  cases.  The  entire  oat  crop  was  a  failure,  and  no 
grain  was  secured.  The  corn  crop  suffered  from  lack  of  water 
when  it  needed  it  most.  The  orchard  fruits  fell  from  the  trees 
in  many  instances  before  reaching  maturity.  The  rainfall  for 
the  year  was  11.76  inches  short,  or  over  25  per  cent. 

Some  feeding  work  with  stock  has  been  carried  out.  The 
calf  feeding  experiments  have  been  continued  during  several 
months  of  the  year,  and  much  additional  data  has  been  secured. 
Feeding  experiments  with  sheep  have  also  been  in  progress. 
The  writer  has  also  carried  on  some  investigations  upon  the 
udder  of  the  cow  in  relation  to  milk  yield.  Records  have  been 
taken  from  many  animals,  and  three  days  were  spent  with 
great  profit  with  W.  H.  LaGrange  &  Son,  of  Franklin,  and 
J.  T,  Polk,  of  Greenwood,  who  placed  at  my  disposal  their 
large  herds  of  Holstein-Friesian  and  Jerseys,  respectively. 

This  has  been  a  year  of  unusual  activity  in  experimental 
work  and  in  the  preparation  of  records.  The  prospects  for 
1896  are  most  encouraging. 

The  Station  Staff  has  remained  unchanged  with  the  heads  of 
the  departments.  The  other  members  of  the  staff,  excepting 
the  Assistant  Agriculturist,  have  also  continued  their  relations 
with  the  Station.  Mr.  George  R.  Ives  terminated  his  connec- 
tion with  the  Station  on  April  1  to  go  into  mercantile  business. 
Mr.  8.  P.  Carithers,  a  graduate  of  the  School  of  Agriculture  of 
the  University  in  the  class  of  '95,  in  June  became  Assistant 
Agriculturist,  but  resigned  this  position  on  September  7  to 
take  up  student  work.  For  the  balance  of  the  year  this  posi- 
tion has  been  vacant. 

No  improvements  of  note  have  been  made  during  the  year. 
A  small  poultry  house  was  built  in  the  fall  capable  of  accom- 
modating 40  fowls.  This  was  erected  jointly  from  Station  and 
University  funds  and  will  be  used  for  instructional  and  experi- 
mental purposes.  Some  improvements  must  be  made  in  1896. 
Considerable  new  fencing  should  be  erected,  some  of  the  build- 
ings need  painting  badly,  a  new  silo  is  a  necessity,  and  the 
chemical  laboratory  should  be  removed  to  other  quarters  more 
healthful  and  commodious. 

The  Mailing  List  of  the  Station  is  constantly  increasing  in 
size.  The  following  table  shows  the  development  of  this  list 
from  January,  1893,  to  January,  1896.     Editions  of  18,000 
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copieB  are  now  being  printed,  and  each  year  has  seen  an  in 
crease  in  the  size  of  the  editions  struck  off. 


STATION  MAILING  LIST. 


No.  OF  Names  on  List  of 


Jan.  4,    •   Jan.  10. 
1894.      i      1895. 


Jan.  1, 
1896. 


People  in  Indiana 

Indiana  periodicals 

People  in  other  States 

Periodicals  in  other  States 

Foreigners..... 

Foreign  periodicals 


5,741 

7,131 

8,666 

635 

668 

653 

1,158 

1,316 

1,606 

83 

91 

86 

26 

51 

61 

7 

7 

7 

9,143 

625 

1,788 

92 

77 
6 


ToUl 


The  publications  of  the  year  have  consisted  of  the  annual 
report  for  1894,  four  regular  bulletins  and  eleven  newspaper 
bulletins.     These  are  as  follows : 

Seventh  Annual  Report  for  1894,  pp.  53. 

Bulletin  No.  54,  Vol.  VI,  February,  1895,  pp.  8,  plates  II, 
figure  1.     New  chemical  apparatus. 

Bulletin  No.  55,  Vol.  VI,  March,  1895,  pp.  9-54,  figure  1.  Ex- 
periments with  small  fruits.  Experiments  with  corn  and  oats, 
Sugar  beets. 

Bulletin  No.  56,  Vol.  VI,  August,  1895,  pp.  55-80.  Field  ex- 
periments with  wheat.     Potato  scab  and  its  prevention. 

Bulletin  No.  57,  Vol.  6,  November,  1895,  pp.  81-100,  plates. 
IV,  figures  2-6.  The  improvement  of  unproductive  black  soils. 

Newspaper  Bulletin  No.  8,  May  8,  1895.  Apple  tree  lice 
(Aphis  mali,  Fabr). 

Newspaper  Bulletin  No.  9,  May  14,  1895.  The  clay-backed 
cut  worm  {Agrotis  gladiaria,  Morrison). 

Newspaper  Bulletin  No.  9,  supplement,  July  10,  1895.  The 
chinch  bug  and  its  remedies. 

Newspaper  Bulletin  No.  10,  May  18,  1895.  Late  planting^  and 
replanting  of  corn. 

Newspaper  Bulletin  No.  11,  July  17, 1895.  Burning  fly-infe8ted 
wheat  stubble.     Fall  sowing  of  clover  seed. 

Newspaper  Bulletin  No.  liJ,  September  12, 1895.  Wititer  oats 
for  the  North. 

Newspaper  Bulletin  No.  IS,  September  28, 1895.  The  feeding 
value  of  oats. 
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Newspaper  Bulletin  No,  H^  October  14,  1895.  Injury  to  corn 
fodder  by  field  exposure. 

Neivspaper  Bulletin  No,  15,  October  31,  1895.  Hog  cholera 
and  its  prevention. 

Newspaper  Bulletin  No.  16,  November  22,  1895.  Treatment 
of  corn  smut. 

Newspaper  Bulletin  No.  17,  November  29,  1895.  Protection 
of  fruit  trees  from  mice  and  rabbits. 

It  is  proposed  to  publish  the  newspaper  bulletins  with  much 
greater  frequency  than  heretofore,  issuing  them  about  twice  a 
month.  These  are  short,  one  page  leaflets,  of  about  450  words, 
and  are  intended  to  be  of  useful  character.  Editions  of  600 
are  printed. 

The  number  of  regular  bulletins  published  in  1895  fell  mater- 
ially below  what  it  was  desired  to  publish.  This  is  not  due  to 
lack  of  material  for  publication,  but  to  lack  of  money.  The 
manuscript  for  three  bulletins  is  now,  January  1,  in  my  hands 
awaiting  publication.  The  general  expenses  of  the  Station  are 
so  great  that  ample  funds  are  not  at  hand  to  print  as  freely  as 
is  desired.  This  Station  receives  no  financial  aid  from  the 
State.  Could  an  appropriation  be  made  to  meet  our  printing 
bills  it  would  materially  aid  in  publishing  more  matter  from 
the  Station.  During  the  ensuing  year  of  1896  it  is  hoped  funds 
will  be  available  to  permit  the  printing  of  at  least  eight  bulle- 
tins of  importance. 

Gift^,  as  indicated  below,  have  been  received  during  the  year. 
In  behalf  of  the  Station  the  w^riter  takes  this  opportunity  to 
express  our  thanks  for  the  numerous  favors  received  from  our 
friends : 

I'nited  States  Department  of  Agriculture,  Washington,  T).  C.  Books  and 
pamphlets. 

E.  8udendorf,  Agent,  Elgin,  111.,  Wells,  Richardson  Co.  Improved  butter 
color. 

L.  B.  Wombwell,  Commissioner.  Report  Florida  State  Horticultural  Society 
for  18JI4.     Report  Commissioner  of  Agriculture  for  1894. 

B.  M.  Delwong,  Secretary.  The  Fourth  Annual  Report  of  the  State  Board  of 
Horticulture  for  1893-'94. 

American  Jersey  Cattle  Club,  New  York.  Report  of  Valancey  E.  Fuller  of 
the  Jersey  Herd  of  the  Worhrs  Columbian  Exposition,  1893. 

W.  S.  (Commons,  Secretary,  Centreville,  Ind.  Fourth  Annual  Report  of  the 
Indiana  State  Dairy  Association  for  1893 

American  Philosophical  Society,  Philadelphia.     Annual  proceedings. 

Berndt  Anderson,  Secretary.  Fifth  Annual  Report  Minnesota  State  Dairy 
and  Food  Commissioner  for  1893-*94. 
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W.  Atlee  Burpee,  Philadelphia,  Pa.     33  packets  seed. 

Peter  MrLean,  Under  Secretary  of  Agriculture,  Brisbane,  Queensland.  An- 
nual Report  Department  of  Agriculture  of  Queensland  for  1893  and  1894. 

George  McKerrow,  Superintendent,  Madison,  Wis.  Bulletins  of  Wisconsin 
Farmers'  Institutes  for  1893,  1894  and  1895. 

German  Kali  Works,  New  York  City.  "Die  Kalidungung,"  by  Prof.  Paul 
Maercker.  1893.  "Experiments  with  Fertilizeru  upon  Grapes,"  made  at  Lieb- 
franthal. 

Dr.  O.  Comes,  Portici,  Italy.     Hortus  Botanicus  Porticensis,  1894. 

H.  W.  Buckbee,  Rockford,  111.     Seeds  for  testing. 

M.  Crawford,  Cuyahoga  Falls,  Ohio.  Twelve  plants  strawberry  seedlings, 
"Margaret." 

J.  W\  Melson,  Clifty,  Ind.     Strawberry  plants. 

William  Trelease,  Director  Shaw  Botanical  (iardens,  St.  Loois,  Mo.  Sixth 
Annual  Report  Missouri  Botanical  Gardens  for  1895. 

F.  D.  Coburn,  Secretary,  Topeka,  Kan.  Vol.  XIV  Kansas  State  Board  of 
Agriculture  Report  for  1893-94. 

E.  J.  Hull,  Olyphant,  Pa.     Hull's  No.  4  strawberry  plants. 

W.  R.  Sessions,  Secretary,  Boston,  Mass.  Report  Massachusetts  State  Board 
of  Agriculture  for  1894. 

W.  K.  Board  man.  Commissioner,  Des  Moines,  Iowa.  Reports  Iowa  State 
Dairy  C:k)mmis8ioner  for  1891,  1892,  1893,  1894. 

Morrill  &  Morley,  Benton  Harbor,  Mich.     One  knapsack  sprayer. 

Dr.  A.  R.  Reynolds,  Chicago,  III.  Annual  Report  Department  of  Health, 
City  of  Chicago,  for  1894. 

Dr.  M.  Hollrung,  (Jermany.  Sechster  Berichte  ueber  die  Thatigkeit  der 
Dersunchsstation  fur  Nematodenvertilgung  u.  Pflanzensuchutz  zu  Halle,  1894. 

William  Fawcett,  Director  Public  Gardens,  Jamaica,  West  Indies.  Bulletins 
of  the  Department. 

Simeon  J.  Thompson,  Chief,  Indianapolis,  Ind.  Fourth  and  Fifth  Biennial 
Reports,  Department  of  Statistics. 

Peter  Henderson  &  Co.,  New  York  City.     Winter  vetch  seed. 

A.  M.  Brownlee,  Secretary,  Springfield,  III.  Reports  for  1887,  1889,  1891, 
1893,  1894  Illinois  Live  Stock  Commissioner. 


Herd  Books  Received. 

Carl  Freigau,  Secretary,  Dayton,  Ohio.  Vols.  XVI  and  XVII  Ohio  Poland- 
China  Record. 

C.  R.  Thomas,  Secretary,  Independence,  Mo.  Vol.  XIV  American  Hereford 
Record. 

W.  H.  Caldwell,  Secretary,  Peterboro,  N.  H.  January,  April,  July  and 
October  numbers  Herd  Register  and  Breeders'  Journal  of  American  Guernsey 
Cattle  Club,  1895. 

S.  H.  Todd,  President,  Waketield,  Ohio.  Vol.  V  Todd's  American  Chester 
White  Record,  1894. 

Mortimer  Levering,  LaFayette,  Ind.  Vol.  X  American  Shropshire  Sheep 
Record. 

Frederick  L.  Houghton,  Secretary,  Bruttlebom,  Vt.  Vol.  XIII  Ilolstein- 
Friesian  Herd  Book. 
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A.  J.  Temple,  Secretary,  Cameron,  111.  Vol.  I  American  Leicester  Sheep 
Record. 

F.  M.  Srout.  Secretary,  McLean,  111.    Vol.  II  Improved  Essex  Swine  Record. 

C.  A.  Chapman,  Secretary,  Middlebury,  Vt.  Vols.  Ill  and  IV  Vermont 
Merino  Sheep  Breeders'  Association. 

H.  B.  Richards,  Secretary,  Easton,  Pa.  Vols.  1  to  IV  Herd  Book  Dutch 
Belted  Cattle  Association. 

N.  R.  Pike.  Secretary,  Winslow,  Me.  Vols.  I,  IV,  V,  VI,  VII  Maine  Jer- 
sey  Cattle  Club  Herd  Book. 

C.  C.  Johnson,  Secretary,  Canonsbnrg,  Pa.  Vols.  I,  II,  III,  IV,  V  National 
Delaine-Merino  Sheep  Breeders'  Association. 

The  publishers  have  kindly  sent  the  following  periodicals  to 
the  library  for  the  year,  for  which  the  Station  expresses  espe- 
cial appreciation : 

Agricultural  Gas^tte  of  New  South  Wales Sidney,  Australia. 

Agricultural  Epitomist Indianapolis. 

American  Creamery Chicago,  111. 

Agricultural  South Atlanta,  Ga. 

Agricultural  Student Columbus,  Ohio. 

American  Cultivator  and  Poultry  Keeper Los  Angeles,  Cal. 

American  Fertilizer Philadelphia,  Pa. 

American  Florist Chicago,  111. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Horticulturist Wichita,  Kan. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore,  Md. 

Breeders'  Gazette Chicago,  111. 

Creamery  Journal Waterloo,  Iowa. 

Drainage  Journal Indianapolis. 

Elgin  Dairy  Report Elgin,  111. 

Experiment  Station  Record W^ashington,  D.  C. 

Farm  and  Dairy Ames,  Iowa. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  111. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 

Farmers'  Advocate London,  Ontario,  Can, 

Farmers'  Call Quincy,  111. 

Farmers'  Guide  and  Home  Companion Huntington. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Review Chicago,  111. 

Field  and  Farm I>nver,  Colo. 

Grange  Visitor Lansing,  Mich. 

Hoard's  Dairyman Fort  Atkinson,  Wis. 

Holstein-Friesian  Register Brattleboro,  Vt. 

Home  and  Farm I^uisville,  Ky. 

Home  Journal LaFayette. 

Hospodar Omaha,  Neb. 
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Indiana  Farmer Indianapolis. 

Indastrial  American f^exington,  Ky. 

Industrialist Manhattan,  Kan. 

Iowa  Homestead Des  Moines,  Iowa. 

Jersey  Bulletin Indianapolia. 

Journal  of  Agriculture   St.  Louif,  Mo. 

Kansas  Farmer Topeka,  Kan. 

LaFayette  Commercial  Gazette LaFayette. 

Louisiana  Planter  and  Sugar  Manufacturer New  Orleans,  La. 

Mennonitische  Rundschau Elkhart. 

Michigan  Farmer Detroit,  Mich. 

Mirror  and  Farmer Manchester,  N.  H. 

Montana  Fruit  Grower Missoula,  Mont. 

National  Dairyman Kansas  Citv,  Mo. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farmer Lincoln,  Neb. 

New  P^ngland  Farmer Boston,  Mass. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,  111. 

Oregon  Agriculturist Portland,  Ore. 

Pacific  Coast  Dairyman Tacoma,  Wash. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Dairyman Chatham,  N.  Y. 

Practical  Farmer. Philadelphia,  Pa. 

Primers  Crop  Bulletin Dwight,  111. 

Progressive  f'outh Richmond,  Va. 

Rural  Northwest  Portland,  Ore. 

Salt  Lake  Herald Salt  Lake,  Utah. 

Silent  Hooeier Indianapolis. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ga. 

Southern  States Baltimore,  Md. 

Success  with  Flowers West  Grove,  Pa. 

Sugar  Beet Philadelphia,  Pa. 

Wallace^s  Farmer  and  Stockman Des  Moines,  Iowa. 

Wayne  Farmer Hagerstown. 

Weather  and  Crops Chicago,  111. 

Western  Soil  Culture Minneapolis,  Minn. 

Western  Swineherd Geneseo,  111. 

Wisconsin  Agrioilturist Racine,  Wis. 

I  herewith  submit  the  annual  reports  of  the  several  depart- 
ments of  the  Station,  as  a  part  of  this,  the  Annual  Report  of  the 
Experiment  Station  for  1895. 


Respectfully  submitted, 


C.  S.  PLUMB, 

Director. 


2— Purdue  Ex.  Station. 


REPORT  OF  THE  HORTICULTURAL  DEPART- 
MENT. 


To  C.  S,  PlumOy  Director  : 

Sir — The  work  of  this  department  during  the  past  year  has 
progressed  as  rapidly  as  the  conditions  would  permit.  The 
exceedingly  dry  weather,  coming  so  early  in  the  season,  and 
continuing  until  the  close,  cut  short  much  of  the  experimental 
work.  The  average  monthly  rainfall  for  the  six  months  in- 
cluding March  and  August,  for  fifteen  years  previous  to  181^5, 
was  3.69  inches,  while  that  for  the  corresponding  months  in 
1895  was  only  1.92  inches,  making  a  monthly  deficiency  for  the 
six  growing  months  of  177  inches,  or  a  total  deficiency  for 
the  year  up  to  October  31  of  14.10  inches.  This  lack  of  rain 
fall  prevented  in  a  measure  the  good  results  usually  obtained 
b}'  cultivation,  as  there  was  little  capillary  water  in  the  soil  at 
the  beginning  of  spring.  The  late  spring  frosts  destroyed 
almost  the  entire  crop  of  small  fruits,  so  that  no  reliable  re- 
sults in  varietal  testing  were  obtained.  Moat  of  the  orchard 
fruits,  however,  such  as  apples,  pears,  plums  and  cherries,  bore 
good  crops.  There  are  now  growing  on  the  experimental 
grounds  93  varieties  of  apples,  27  varieties  of  pears,  33  varie- 
ties of  plums  and  25  varieties  of  cherries.  The  Russian  varie- 
ties of  apples,  as  a  rule,  have  not  given  the  best  of  satisfaction, 
owing  mainly  to  the  fact  that  the  varieties  planted  nine  years 
ago  w^ere  adapted  to  a  colder  climate  than  ours.  This  causes 
them  to  ripen  much  earlier  in  the  season  than  is  desirable.  It 
is  the  intention  to  top-work  the  most  of  these  trees  the  coming 
season  with  varieties  which  are  better  suited  to  our  climate. 

The  ♦Relation  of  Barn  Manures  to  Soil  Temperature. 

This  was  an  experiment  to  determine  the  influence  of  barn 
manure  on  the  temperature  of  the  soil  as  affecting  the  germ- 
ination of  seeds. 

In  the  early  part  of  April  two  plats  were  prepared  exactly 
alike  in  every   particular,  excej)t  one  received  a  dressing  of 
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fresh  barn  manure,  at  the  rate  of  25  tons  per  acre,  which  was 
ph)wed  under  just  before  sowing  the  seed.  Soil  thermometers 
were  inserted  to  a  depth  of  4  inches  in  two  sets  in  each  plat. 
Readings  were  made  at  7  a.  m.  and  2  p.  m.  every  day  for  ten 
days.  The  average  results,  at  the  end  of  this  time,  were  as 
follows : 

On  the  manured  plat 70. (i 

On  theunmanured  plat  65.7 

A  difference  of  nearly  5  degrees  in  favor  of  the  manured 
plat,  which  would,  in  most  cases,  be  sufficient  to  account  for 
the  greater  per  cent,  of  germination  as  was  shown  in  this 
experiment. 

Second  Crop  of  Seed  Potatoes. 

In  order  to  test  the  question  of  superior  qualities  of  second 
crop  potatoes  for  planting  purposes  a  barrel  of  these  potatoes 
was  procured  from  John  C  Pearce  &  Co.,  of  Louisville,  Ky.,  and 
planted  in  connection  with  home-grown  potatoes.  The  tubers 
were  cut  in  each  case  to  two-eye  pieces  and  planted  18  inches 
apart  in  trenches.  Result:  The  "second  crop"  showed 
through  the  ground  three  days  before  the  northern  grown 
seed,  and  the  vines  were  ripe  ten -days  before  the  others.  On 
digging  the  crop  it  was  found  that  the  '-second  crop"  pro- 
duced 12  per  cent,  more  marketable  potatoes  per  acre  than  the 
home-grown  seed.  This  would  seem  to  indicate  that  there 
really  is  a  dift'erence  in  favor  of  the  second  crop  potatoes  for 
seed. 

Another  experiment  which  I  believe  to  be  of  much  import- 
ance to  the  people  of  southern  Indiana  especially,  has  been  in 
progress  for  two  years.  This  has  for  its  object  the  improve- 
ment, through  cross-fertilization  and  selection,  of  our  native 
persimmon  and  papaw.  This  work  has  been  placed  in  the 
hands  of  Mr.  O.  M.  Iladley,  of  Danville,  Ind.,a  former  student 
of  the  University,  who  is  now  in  charge  of  the  sub-station  at 
Danville.  A  preliminary  bulletin  on  the  subject  will  soon  be 
published  giving  the  results  obtained  up  to  date. 

The  work  of  the  other  three  sub-stations  has  consisted 
mainly  of  testing  new  varieties  of  fruits  as  they  have  been 
sent  to  us  by  the  originators. 
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Insects  of  the  Year. 

The  climatic  conditions  of  the  past  season  have  been  espe- 
cially favorable  for  tfie  development  of  some  species  of  our  in- 
jurious insects.  Among  those  about  which  inquiries  were 
most  frequently  received  were  the  apple  tree  plant  louse  {Aphis 
mall),  several  species  of  cut  w^orms,  the  most  common  of  which 
was  the  clay-backed  cut  worm  (Agrotis  gladiaria),  the  fruit 
bark  beetle  {Scolytus  rugulosus),  the  Hessian  fly  {Cecidomyia  de- 
structor) the  potato  stalk  borer  {Trichobaris  trinotata)  and  the 
chinch  bug  (Blissus  kucoptfrus).  The  chinch  bug  was  more  de- 
structive than  it  has  been  before  in  the  last  decade,  and  uniortu- 
nately  it  seems  to  be  comparatively  free  from  natural  enemies, 
either  insects  or  birds.  Our  efforts  to  inoculate  the  bugs  with 
the  white  fungus  disease  were  not  as  successful  as  it  was  ex- 
pected they  would  be,  owing  mainly  to  the  atmospheric  condi- 
tions which  existed  at  the  time,  viz. :  very  hot  and  dry.  These 
conditions  are  most  favorable  for  the  rapid  development  of  the 
bugs,  but  least  favorable  for  the  propagation  of  the  fungus. 

Newspaper  bulletins  have  been  issued  during  the  year  con- 
cerning the  management  of  the  apple-tree  plant  louse,  the 
clay- backed  cut  worm  and  the  protection  of  fruit  trees  from 
mice  and  rabbits.  .    . 

Respectfully  submitted, 

J.  TROOP, 

Horticulturist. 


REPORT  OF  THE  BOTANICAL  DEPART- 
MENT. 


To  C.  S.  Plamb^  Director: 

Sir — The  work  in  the  Botanical  Department  during  the  year 
1895  has  followed  the  general  trend  of  that  of  previous  years. 
The  most  conspicuous  work  of  the  year,  especially  in  securing 
data  that  lead  to  a  better  understanding  of  important  matters 
of  practical  bearing,  has  been  the  study  of  corn  smut,  its  mode 
of  natural  infection  and  the  means  to  hold  it  in  check,  together 
with  the  study  of  weeds,  especially  those  of  recent  introduction 
into  the  State.  The  examination  of  the  first  subject  has  led 
to  important  deductions  that  can  not  but  be  of  the  highest 
importance  to  every  farmer  who  raises  corn.  The  matter  will 
be  referred  to  again  in  this  report. 

In  this  connection  it  may  be  well  to  speak  of  the  method 
pursued  by  the  department  in  gathering  and  disseminating 
botanical  information.  A  very  large  number  of  experiments 
are  performed  each  year.  .These  are  cjistributed  among  several 
subjects,  as  material,  time  and  assistance  may  allow.  Some- 
times the  experiments  of  a  single  year  settle  a  disputed  or  ob- 
scure question  beyond  reasonable  doubt,  and  the  data  are  at 
once  ready  for  publication.  More  often,  however,  the  ques- 
tions involved  are  too  complicated  or  too  baffling  to  be  so 
rapidly  disposed  of.  It  not  infrequently  happens  that  through 
unforeseen  events,  especially  by  the  accidents  of  the  weather, 
well-planned  experiments  afford  but  imperfect  or  unreliable 
data,  and  the  subject  must  be  held  in  hand  for  another  year,  or 
until  more  satisfactory  experimental  results  can  be  secured. 
As  work  progresses  and  the  full  bearing  of  the  subject  is 
better  understood,  new  or  collateral  questions  arise  which  must 
first  be  answered  in  order  to  speak  with  confidence;  and  thus 
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in  various  ways  an  investigation  may  be  prolonged  for  several 
years  before  it  is  in  shape  to  be  presented  to  the  public.  It 
thus  comes  about  that  only  a  small  part  of  the  results  of  a 
year  are  printed  and  distributed  the  same  year  in  which  they 
are  secured. 

The  cultivator  has  many  ways  by  which  to  obtain  knowledge 
of  the  accepted  facts  pertaining  to  his  calling,  such  as  books, 
the  agricultural  press  and  other  class  journals,  institutes,  gov- 
ernment bulletins,  etc.,  so  that  the  State  experiment  station 
can  not  better  serve  the  interest  of  its  patrons  than  by  devot- 
ing some  of  its  resources  to  attacking  heretofore  unsolved 
problems,  and  doing  the  work  so  thoroughly  that  a  permanent 
addition  is  made  to  fundamental  knowledge  on  which  to  base 
broad  generalizations  to  serve  practical  ends.  Instances  of 
such  work  already  issued  from  this  department  may  be  cited. 
The  investigation  of  potato  scab  was  begun  in  1889  and  prose- 
cuted until  the  present  year,  when  in  August  a  bulletin  was 
issued  giving  a  history  of  the  investigation  and  an  account  of 
the  disease  and  its  treatment.  It  is  now  one  of  the  best  under- 
stood and  most  thoroughly  and  readily  controllable  of  all 
Y)lant  diseases,  a  result  largely  due  to  the  work  initiated  or 
carried  out  by  this  department.  The  bacteriosis  of  carnations 
was  first  recognized  in  this  department  in  1888,  and  the  work 
of  its  investigation  wholly  carried  out  here.  It  has  been 
studied  until  the  present  time,  and  the  results  are  now  put 
into  the  form  of  a  bulletin,  which  is  to  be  issued  early  in  the 
coming  year.  In  both  cases  the  value  of  the  work  to  the  cul- 
tivator has  not  been  sequestered  in  the  dark  pigeon-holes  of 
the  Station  records  during  these  years,  but  has  been  given 
out  orally  to  societies  and  upon  suitable  occasions  as  the  work 
developed,  and  has  been  so  much  appreciated  that  progressive 
cultivators  have  already  modified  their  methods  in  accordance 
with  the  suggestions.  Other  instances  of  the  progress  of  work 
in  the  department  might  be  cited,  but  these  suffice  to  indicate 
the  methods  pursued. 

Potatoes,  The  proper  and  economical  distribution  of  water 
to  growing  crops  is  a  most  important  matter.  The  use  of  sub- 
irrigating  tiles  or  other  conduits  to  supply  moisture  to  the  roots 
of  crops  in  dry  weather,  and  to  rapidly  remove  superfluous 
moisture  in  wet  weather  appears  to  be  an  ideal  system,  if  it  can 


be  brought  into  the  range  of  profitable  and  convenient  applica- 
tion. There  are  many  ways  which  suggest  themselves,  but  the 
one  best  way  to  be  eventually  adopted  can  not  yet  be  foretold. 
In  the  meantime  many  experiments  are  required. 

A  preliminary  trial  was  made  with  a  crop  of  potatoes  in 
1894,  and  carried  out  the  present  year  in  a  more  complete 
manner.  The  ground  was  laid  in  November,  1893,  with  three- 
inch  tiling,  ten  inches  below  the  surface  and  in  parallel  lines 
three  feet  apart.  In  dry  weather  one  end  of  the  line  of  tiling 
was  closed  and  water  run  in,  which  passed  out  into  the  soil 
and  supplied  the  roots  with  moisture.  The  dift'erence  between 
the  sub-irrigated  and  the  non-irrigated  plats  was  evident  to  the 
eye  almost  as  soon  as  the  potatoes  appeared  above  the  surface  of 
the  soil.  On  June  24  the  average  height  of  the  plants  in  the  sub- 
irrigated  plat  exceeded  the  others  by  three  inches.  When  the 
crop  was  gathered,  the  merchantable  potatoes  showed  a  gain 
of  nearly  35  per  cent,  due  to  the  use  of  water,  a  gain  wholly 
brought  about  by  the  increase  in  the  size  of  the  tubers,  as  no 
more  tubers  were  set  in  the  hills  of  one  plat  than  of  the  other. 
This  is  a  notable  gain,  but  its  profit  will  depend  upon  the 
amount  to  be  deducted  to  cover  the  expense  of  water  used, 
extra  labor  and  cost  of  placing  tiles.  Data  on  all  these  points 
were  secured  and  will  be  discussed  in  detail  at  some  other  time. 
It  need  only  be  added  here  that  the  trials  so  far  made  are 
promising  of  eventual  practical  application. 

Spraying  potatoes  with  Bordeaux  mixture  was  again  tried 
this  season.  The  results  of  this  line  of  work  will  be  collated 
after  a  time.  It  need  only  be  said  here  that  the  outlook  ap- 
pears to  favor  the  application  of  this  spraying  material,  for 
the  purpose  of  both  holding  diseases  in  check  and  increasing 
the  natural  growth. 

Some  few  trials  to  answer  purely  physiological  queries  were 
made  this  year,  such  as  the  difference  in  yield  between  tubers 
of  greater  or  less  specific  gravity,  between  rough  and  smooth 
tubers  and  between  large  and  small  tubers.  The  last  was  tried 
with  about  thirty  different  varieties.  Also  some  trials  were 
made,  mostly  done  in  the  vegetation  house,  as  to  the  relation, 
if  any,  of  the  percentage  of  moisture  in  the  soil  to  the  number 
of  shoots  that  start  from  seed-tubers.     Most  of  the   work   in 
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the  line  of  physiological  inquiry  so  far  contemplated  has,  how- 
ever, been  performed  in  past  seasons,  and  the  large  accumula- 
tion of  data  now  awaits  suitable  study  and  arrangement,  when 
it  will  be  presented  in  form  of  bulletins,  and  be  more  fully 
available  as  guide  to  agricultural  treatment  of  this  important 
crop. 

During  the  year  a  bulletin  on  ^-  Potato  Scab  and  its  Preven- 
tion "  was  issued,  being  the  second  half  of  No.  56,  dated 
August,  1895.  The  corrosive  sublimate  treatment  of  the  seed 
tubers  there  recommended  is  found  to  be  a  thoroughly  efficient 
and  economical  method  of  preventing  the  appearance  of  this 
injury  in  the  crop,  and  one  likely  to  be  adopted  by  cultivators 
who  desire  superior  products  and  look  carefully  after  the 
margin  of  profit. 

Oats,  Some  tests  were  instituted  to  ascertain  if  climate  has 
any  effect  upon  the  abundance  of  smut,  but  no  decisive  results 
have  yet  been  attained. 

Corn,  In  1891  experiments  were  begun  looking  toward  a 
better  understanding  of  the  troublesome  disease  of  smut,  which 
in  Indiana  does  much  harm  to  the  corn  crop.  The  results  of 
that  year  were  interesting  from  a  purely  scientific  standpoint, 
but  gave  so  little  promise  for  finally  working  out  any  method 
for  practical  control  of  the  disease  that  the  line  of  inquiry  was 
not  pursued.  Through  the  earnest  suggestion  of  my  colleague. 
Professor  W.  C.  Latta,  whose  intimate  acquaintance  with  the 
farmers  and  farming  condition  of  the  State  has  given  him  ex- 
ceptional .opportunity  to  form  an  accurate  opinion  of  the  need 
of  such  work,  the  study  of  corn  smut  was  again  taken  up.  At 
first  it  was  only  thought  feasible  to  collate  the  literature  with 
a  view  to  publish  an  account  of  the  subject  as  now  understood, 
so  far  as  it  would  be  of  interest  to  the  farming  community. 
In  the  last  year  or  two  there  have  been  an  unusual  number  of 
inquiries  in  the  agricultural  press  regarding  the  subject,  show- 
ing much  need  of  more  accurate  and  substantial  information. 
It  was  not  long,  however,  before  a  line  of  promising  experi- 
mental Inquiry  opene  1  out,  and  results  of  far  more  value  than 
anticipated  have  been  obtained. 

The  work  in  corn  smut  this  year  has  included  an  examina- 
tion of  the  mode  of  infection  of  the  corn  plant,  of  the  transfer 
of  the  fungus  from  plant  to  plant  and  of  the  efficiency  of  the 
spraying  with  fungicides.     It  is  especially  important  to  know 
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that  the  spores,  which  are  formed  in  enormous  numbers  in  every 
swollen  mass  of  the  fungus,  are  capable  of  germination  im- 
mediately upon  ripening,  requiring  no  resting  period,  and 
therefore  are  at  once  available  in  spreading  the  disease.  The 
general  opinion  seems  to  be  that  these  spore  masses  are  harm- 
less until  after  having  passed  a  winter,  an  opinion  that  is  shown 
to  be  erroneous.  Although  the  spores  grow  at  once,  when 
brought  into  suitable  conditions,  yet  it  is  found  that  they  will 
keep  their  germinating  power  for  more  than  a  year.  When 
these  facts  are  associated  with  the  further  fact,  inferentially 
rather  than  directly  deduced  from  our  experiments,  that  the 
corn  plant  is  not  infected  through  the  seed,  as  in  the  well- 
known  case  of  oats,  but  at  any  point  of  the  growing  plant 
where  the  sporidia  of  the  smut  may  find  lodgment,  it  will  be 
seen  that  the  most  effective  procedure  toward  getting  rid  of 
corn  smut  in  a  region,  will  be  to  gather  and  destroy  (burn 
or  deeply  bury)  the  smut  before  the  smut  masses  burst  and 
scatter  the  spores.  This  necessitates  going  through  the  corn 
fields  two  or  more  times  during  the  season,  to  collect  the  smut 
before  it  has  fully  ripened.  The  above  facts  have  been  briefly 
set  forth  in  a  newspaper  bulletin  issued  November  22, 1895. 
This  will  eventually  be  elaborated,  together  with  other  related 
matters,  in  a  larger  bulletin. 

The  experiments  of  the  year  resulted  in  the  first  successful 
spraying  to  prevent  corn  smut  yet  reported  for  this  country, 
and,  so  far  as  the  writer  knows,  the  first  obtained  anywhere. 
The  fungicides  used  were  Bordeaux  mixture  and  ammoniacal 
copper  carbonate,  the  former  being  the  more  efficient.  Plats 
of  considerable  size  were  selected  out  of  a  large  field.  In  all, 
eleven  sprayings  were  given.  The  smutted  stocks  on  the  un- 
treated portion  amounted  to  13J  per  cent. ;  on  the  part  treated 
with  ammoniacal  copper  carbonate,  nearly  7  per  cent.,  and  on 
the  part  treated  with  Bordeaux  mixture  less  than  4  per  cent. 
This  gives  a  difference  of  nearly  10  per  cent,  in  favor  of  the 
application  of  Bordeaux  mixture.  In  looking  over  the  season's 
record  it  is  easy  to  see  that  in  all  probability  the  appearance 
of  smut  could  have  been  entirely  prevented  by  a  more  rigid 
use  of  the  latter  fungicide.  During  the  progress  of  the  work 
many  interesting  and  valuable  facts  were  ascertained,  which 
can  not  be  even  mentioned  in  this  place.  A  paper  upon  some 
features   of   the    work    was    presented    before    the    Indiana 


26 

Academy  of  Sciences  at  its  annual  meeting  in  Indianapolis, 
December  27,  1895,  by  the  assistant  botanist  of  the  department, 
and  will  be  published  in  the  proceedings  of  that  body. 
Whether  the  spraying  of  field  corn  to  prevent  smut  ever 
becomes  an  economical  procedure  or  not,  the  results  of  the 
experiments,  when  reported  in  detail,  can  not  fail  to  be  of  last- 
ing service  to  the  farming  community. 

Vegetation  House,  The  work  in  the  Vegetation  House  this 
season  was  especially  successful.  This  kind  of  experimental 
research  requires  an  unusual  amount  of  labor  and  close  atten- 
tion, and,  although  much  has  beei>  accomplished,  yet  for  want 
of  enough  assistance  the  full  capacity  of  the  new  Vegetation 
House  has  not  been  reached. 

The  principal  part  of  the  season's  work  was  devoted  to  a 
study  of  the  response  of  field  crops  (chiefiy  oats)  to  the  ap- 
plication of  several  mineral  fertilizers.  The  conditions  to 
be  considered  in  such  a  study  are  very  complicated,  and  no 
limited  work  can  be  expected  to  result  in  elucidating  facts  of 
general  value  unless  restricted  to  some  one  feature  of  the 
inquiry.  In  accordance  with  this  opinion,  an  answer  was 
sought  for  the  question,  What  is  primarily  the  most  important 
food  constituent  required  for  a  field  crop  (oats)  in  this  vicinity  ? 
The  three  chief  mineral  constituents  of  plant  food,  potash, 
nitrogen  and  phosphoric  acid,  were  used  in  a  single  form  for 
each  and  applied  in  both  small  and  large  amounts  and  in 
various  combinations  with  each  other.  Three  kinds  of  soil 
were  used :  the  loam  which  forms  the  general  surface  soil  of 
the  Experimental  Farm,  the  clay  soil  found  a  mile  north  of  the 
Experimental  Farm,  and  clay  subsoil,  taken  from  below  the 
level  of  tillage. 

The  general  plan  was  to  make  each  test  in  duplicate  and  to 
make  as  many  combinations  of  the  fertilizers  as  convenient. 
The  several  experiments  are  too  long  and  too  filled  with  neces- 
sary details  to  be  given  here,  and  only  brief  reference  can  be 
attempted.  In  one  experiment  36  cans  were  used,  all  prepared 
and  planted  at  the  same  time;  in  another  64  cans  were  used. 
Photographs  were  taken  at  dift'erent  stages  of  growth.  Most 
careful  record  was  made  of  the  rate  of  growth  and  the  amount 
of  yield.  The  yield  was  reckoned  on  the  weight  of  the  straw 
and  the  weight  and  size  of  the  grain.  The  most  marked  in- 
crease in  yield  was  obtained  with  the  phosphoric  acid  (applied 
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in  bone  meal),  especially  in  clay  soil,  the  eifect  being  greater 
proportionately  on  the  straw  than  on  the  grain.  On  the  black 
loam  the  increase  in  yield  was  un  xpectedly  small,  and  in  some 
cases  the  application  of  single  fertilizers  brought  about  a  de- 
crease^  although  in  all  cases,  whether  the  total  yield  was  more 
or  less,  the  size  of  the  grain  was  increased,  as  shown  by  the 
weight  per  100  kernels.  The  value  of  this  series  of  data  is  be- 
lieved to  be  considerable,  but  it  can  not  be  condensed  into 
statements  sufficiently  brief  to  find  place  here. 

Besides  the  series  in  oats,  referred  to  above,  less  extensive 
experiments  were  carried  out  with  corn,  potatoes,  purslane 
and  other  plants.  Winter  wheat,  started  the  preceding  fall  in 
cans,  was  only  partly  carried  through  the  winter  owing  to 
soil  in  the  cans  freezing  too  deeply,  and  the  contemplated  ex- 
periments with  it  were  abandoned.  The  experience,  however, 
has  shown,  it  is  thought,  how  to  guard  against  the  accident, 
and  another  set  of  experiments  with  winter  wheat  has  been 
started  for  the  coming  season. 

Weeds.  The  bulletin  on  prickly  lettuce  published  in  1894 
aroused  great  interest  in  this  and  other  weeds,  and  has  lead  to 
deserved  agitation  of  the  whole  weed  question.  As  there  ap- 
peared to  be  much  need  of  more  accurate  knowledge  of  the 
weeds  and  their  treatment,  the  department  has  given  consider- 
able time  to  the  subject.  Record  of  all  new  stations  reported 
for  the  prickly  lettuce  has  been  kept  in  order  to  keep  trace  of 
the  continued  spread  of  the  weed  through  the  State.  Some 
other  especially  noxious  weeds,  comparatively  recent  immi- 
grants, such  as  the  buffalo-bur  (Solamim  rostratuvi)^  horse  net- 
tle {Solarium  Carolinense)^  spiny  pig  weed  {Amaranihus 
spinosxLs)  and  spiny  cocklebur  (Xanthium  spinosum)  have  been 
under  surveillance,  and  especially  the  Russian  thistle.  The  last 
has  invaded  our  borders,  having  extended  across  the  northern 
end  of  the  State  and  started  across  the  eastern  border  at  one 
locality.  That  it  will  eventually  find  its  way  over  the  whole 
State,  to  the  great  detriment  of  agricultural  interests,  can  not 
be  doubted,  unless  radical  measures  are  taken  to  stop  its  pro- 
gress. This  is  a  case  in  which  a  suitable  State  weed  law  could 
be  made  serviceable  and  prove  of  immense  aid  to  those  persons 
who  are  willing  to  take  an  active  part  in  suppressing  and  eon- 
trolling  noxious  weeds.  Laws  to  be  effective  should  be  di- 
rected against  certain  weeds,  whose  modes  of  distribution  are 
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well  understood,  so  that  the  end  sought  can  be  attained  with 
certainty.  Never  in  the  history  of  the  State  has  there  been  a 
more  auspicious  time  for  the  enactment  of  laws  for  this  pur- 
pose or  one  when  they  were  more  needed.  The  agitation 
about  the  Russian  thistle  has  directed  the  attention  of  all 
classes  of  the  community  toward  the  subject  of  weeds,  while 
the  present  rapid  invasion  of  the  State  by  some  of  the  most 
obtrusively  noxious  of  all  known  weeds  will  especially  enlist 
the  co-operation  of  persons  to  whom  will  fall  the  duty  of 
making  active  warfare  upon  them. 

Another  phase  of  the  weed  question  was  also  accorded  espe- 
cial attention.  Several  years  ago  a  study  of  the  peculiarities 
in  the  germination  of  cockle  bur  seeds  was  begun,  and  the 
fact  established  that  the  two  seeds  in  each  bur  react  differently 
under  like  conditions  for  germination.  It  was  not  until  the 
spring  of  the  present  year  that  a  clue  to  the  cause  of  this 
unique  phenomenon  was  lound.  A  systematic  examination 
of  the  matter  was  now  entered  upon,  and  with  very  satisfac- 
tory results,  as  will  be  seen  when  the  details  are  displayed  in  a 
bulletin.  A  portion  of  the  data  was  used  in  a  paper  read  be- 
fore the  Society  for  the  Promotion  of  Agricultural  Science  at 
its  annual  August  meeting  in  Springfield,  entitled,  "Delayed 
Germination  of  Cockle-Bur  and  Other  Seeds." 

The  inquiry  has  brought  out  some  other  facts  of  a  most 
practical  character,  which  have  their  application  in  any  ra- 
tional method  of  controlling  this  weed  pest. 

Miscellaneous.  Other  subjects  have  engaged  the  attention  of 
the  Department,  which  do  not  call  for  special  mention.  The 
efficiency  of  the  Department  has  been  greatly  increased  through 
the  appointment  of  Mr.  William  Stuart,  of  the  University  of 
Vermont,  as  Assistant  Botanist.  His  fidelity,  mature  judg- 
me'nt  and  keen  insight  have  materially  aided  in  turning  out 
more  and  better  results,  and  especially  so  with  difficult  inves- 
tigations. Respectfully  submitted, 

J.  C.  ARTHUR, 

Botanist. 


REPORT  OF  THE  CHEMICAL   DEPARTMENT. 


To  C.  S.  Plumbs  Director: 

Sir — The  following  is  a  summary  of  the  work  of  the  Chem- 
ical Department  for  the  year  1895 : 

Laboratory  Appliances. 

Two  special  machines  have  been  devised  for  the  purpose 
of  conducting  certain  laboratory  operations  under  more  uni- 
iorni  conditions,  and  at  the  same  time  reducing  the  labor  and 
time  required  for  treatment  with  solvents  and  for  precipitation. 
These  machines  are  described  in  detail  in  Bulletin  No.  54. 

Sugar  Beets. 

The  work  on  sugar  beets  was  confined  to  the  Station  farm, 
as  the  sugar  situation  was  such  that  it  was  not  deemed  advis- 
able to  conduct  the  work  on  a  more  extended  scale.  The 
season  was  unfavorable,  owing  to  the  severe  drouth.  The  re- 
sults will  appear  in  connection  with  a  bulletin  from  the  Horti- 
cultural Department. 

Forms  of  Nitrogen  for  Wheat. 

The  work  of  this  year  on  the  subject  was  abandoned  before 
harvest,  as  the  drouth  was  so  severe  as  to  practically  destroy 
the  crop. 

Unproductive  Black  Soils. 

Work  on  the  subject  was  commenced  in  the  spring  of  1892 
and  experiments  in  Tippecanoe  and  White  counties  were  con- 
ducted with  a  view  to  the  improvement  of  such  lauds.  The 
results  of   the   work   have    been   published   in   bulletin    No. 
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57.  Simple,  cheap  and  efficient  means  for  the  temporary  im- 
provement of  such  lands  have  been  devised,  and  the  need  of 
efficient,  and  in  many  cases,  special  drainage  is  shown  to  be 
the  cause  of  the  unproductiveness  of  these  lands.  The  results 
of  this  work  seem  to  be  highly  appreciated  by  the  farmers  in 
the  sections  of  the  State  where  such  lauds  are  found. 


Examination  of  Field  Plats. 

When  the  Held  plats  of  the  Station  were  laid  out  in  1888, 
samples  of  the  soil  of  each  plat  were  carefully  drawn  and  pre- 
served. In  the  spring  of  1895  samples  were  again  drawn  from 
these  plats,  and  the  work  of  making  examination  of  these 
soils  is  in  progress.  These  examinations  are  not  perfunctory 
soil  analyses,  but  special  investigations  with  a  view  of  improv- 
ing the  methods  of  examination  of  soils  that  have  been  under 
cultivation  for  a  definite  number  of  years,  during  which  period 
an  accurate  account  has  been  kept  of  the  materials  applied  ta 
the  land  and  of  the  crops  removed. 

The  question  of  determining  the  available  plant  food  in  a 
soil  that  has  been  under  cultivation  for  a  considerable  number 
of  years,  is  one  of  much  importance.  The  methods  of  soil 
analysis  now  in  vogue,  do  not  seem  suitable  for  the  purpose, 
and  the  investigation  in  question  is  undertaken  with  a  view  of 
developing  more  suitable  methods  At  the  same  time  the  re- 
sults of  the  work  are  available  in  considering  the  results  of 
our  systematic  work  on  these  plats. 

Feeding  Material. 

There  is  a  strong  demand  for  better  methods  for  the  exami- 
nation of  feeding  stufis.  The  methods  in  use  hardly  draw  any 
distinction  between  a  coarse  feed  and  the  manure  resulting 
from  feeding  it.  An  extended  examination  of  a  sample  of 
timothy  hay  and  the  manure  produced  by  feeding  the  same 
was  undertaken,  and  analyses  made  both  by  the  customary 
methods  and  by  more  extended  methods.  The  results  by  the 
special  methods,  show  at  a  glance  the  effect  of  the  digestive 
processes  to  which  the  manure  had  been  subjected.  While 
such  investigations  are  very  tedious  and  seldom  undertaken,. 
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it  18  to  the  results  of  such  work  that  we  must  look  if  we  are 
to  find  a  means  of  arriving  at  the  nutritive  value  of  cattle  food 
by  means  of  chemical  examinations.  The  results  promise  to 
be  of  especial  value  in  the  examination  of  side  products  which 
have  been  subject  to  fermentation. 

Weeds. 

In  1892  we  made  analyses  of  the  feeding  and  fertilizing 
value  of  purslane.  During  the  year  further  samples  were  col- 
lected during  the  sev^ere  drought.  Hog  raisers  are  interested 
in  the  plant  as  a  possible  supply  of  succulent  food  during 
drv  seasons. 

Persimmons. 

An  extended  examination  of  the  fruit  of  the  persimmons 
{six  varieties)  is  in  progress.  This  work  is  conducted  in  con- 
nection with  the  investigation  of  the  subject  by  the  Horticul- 
tural Department.  No  analysis  of  the  fruit  can  be  found  in 
any  available  literature.  The  raising  of  persimmons  for  the 
market  has  assumed  considerable  importance  in  certain  sec- 
tions of  the  State. 

Miscellaneous. 

The  customary  number  of  miscellaneous  examinations  have 
been  made  during  the  year.  Among  them  may  be  mentioned 
a  flint  from  Fountain  County  used  for  road  making,  hog 
pow^ler,  American  "tripoli/'  corn  cob  ash,  retreated  rancid 
butter  and  bitumen. 

Bitumen  is  found  in  several  counties  impregnating  soil  and 
muck,  but  none  of  the  samples  sent  to^  us  contain  enough 
bitumen  to  be  considered  of  commercial  importance. 

Correspondence. 

The  number  of  letters  relating  to  subjects  connected  with 
the  chemical  work  of  the  station  is  increasing  each  year.  It  is 
also  gratifying  to  note  that,  while  a  few  years  ago  our  cor- 
respondents asked  indefinite  questions  on  all  sorts  of  subjects, 
the  recent  requests  are  for  specific  information  on  questions  of 
fundamental  importance  in  practical  agriculture. 
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Institute  Work. 

The  demand  for  the  Chemist  to  address  farmers'  institutes  ia 
increasing,  and  a  larger  number  of  addresses  of  this  sort  has 
been  delivered  this  year  than  ever  before.  Farmers  appreciate 
this  part  of  the  work,  and  the  Station  has  an  opportunity  of 
gaining  information  in  regard  to  agricultural  interests  and 
needs  of  difterent  portions  of  the  State  that  it  would  be 
difficult  to  obtain  in  any  other  way. 

Equipment. 

The  equipment  of  the  laboratory  has  been  well  maintained. 
A  considerable  loss  of  time  and  material  results  from  the 
restricted  quarters  in  which  the  work  is  conducted,  and  it  is 
hoped  that  more  commodious  and  safer  quarters  may  be  avail- 
able before  the  end  of  the  next  year. 

Mr.  J.  M.  Barrett  has  acted  as  Assistant  Chemist  during  the 
year,  and  his  services  have  been  highly  satisfactory. 

Very  respectfully  submitted, 

H.  A.  HUSTON, 

Chemist. 


REPORT  OF  THE  VETERINARY  DEPARTMENT. 


To  C.  S.  Piumb,  Director: 

Sir — During  the  early  part  of  the  year  the  work  was  largely 
directed  toward  the  study  of  antiseptics  and  antiseptic  meth- 
ods of  treating  wounds.  Sixty  drugs  and  preparations  were 
tested  by  laboratory  methods  to  determine  at  what  strength 
they  possessed  antiseptic  power.  The  detailed  results  show 
that  only  a  few  of  the  many  drugs  used  as  antiseptics  really 
possess  germicidal  properties,  and  some  of  these  only  at  such 
a  degree  of  concentration  that  they  would  be  harmful  to  the 
tissues  to  which  they  might  be  applied.  Many  of  them  pos- 
sess the  power  of  so  retarding  growth  that  for  all  practical 
purposes  they  are  antiseptic.  The  results  of  the  laboratory 
experiments  were  carried  out  in  the  clinic  during  the  whole 
year.  A  little  over  three  hundred  wounds  were  examined  and 
the  septic  organism  isolated.  These  were  found  to  be  Staphy- 
lococcus pyogens  albuSj  S.  pyogens  aurens;  S.  pyogens  citrens;  Strep- 
tococcus pyogens  and  Bacillis  pyocyanas,  S.  pyogens  albus  being 
in  about  95  per  cent,  of  the  cases  examined.  The  body  was 
also  examined,  for  the  presence  of  germe,  before  operations 
and  again  after,  in  those  cases  where  antiseptic  methods  were 
employed.  The  results  in  favor  of  the  use  of  antiseptics  is 
very  marked. 

In  July  an  opportunity  presented  itself  for  the  study  of 
Milk-sickness.  This  disease  has  a  very  considerable  historic  in- 
terest, but  is  not  so  destructive  to  stock  interests  or  human 
life  as  in  the  pioneer  days.  It  is  still  to  be  found  in  numerous 
places  along  the  Wabash  and  White  rivers.  In  many  respects 
the  disease  resembles  anthrax  but  ditfers  from  that  disease  in 
some  of  its  features.  As  the  disease  is  indigenous  to  certain 
woods  pastures  in  the  vicinity  of  the  Station,  an  attempt  will 
be  made  to  complete  the  study  during  the  coming  season. 

3— Purdue  Ex.  Station. 
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In  November  the  Station  herd  was  again  subjected  to  the 
tuberculin  test,  with  the  results  that  five  of  the  twenty- eight 
head  of  cattle  gave  a  positive  reaction  and  two  others  a  suspi- 
cious rise  of  temperature.  The  five  head  were  slaughtered 
and  tuberculosis  found  to  be  present  in  every  case. 

Hog  cholera  has  undoubtedly  a  greater  loss  than  any  othej 
disease  in  the  State  and  is  most  deserving  of  continuous  study. 
The  loss  for  the  present  year  will  probably  exceed  J2,000,000. 
Xo  doubt  but  that  a  very  large  per  cent,  of  this  loss  could 
have  been  averted  had  proper  care  been  exercised  in  handling. 
Data  collected  from  a  large  number  of  men  who  breed  swine 
for  breeding  purposes  indicates  that  their  loss  is  far  less  than 
the  farmers  who  handle  them  as  producers  of  pork.  Their  ad- 
vantage seems  to  be  due  to  the  extra  care  in  feeding  and  hy- 
gienic surroundings. 

Two  poultry  diseases  have  received  a  preliminary  stuoy. 
The  first  is  locally  known  as  "  sore  head  "  and  the  latter  is  a 
liver  disease  among  turkeys.  These  are  the  same  diseases  re- 
cently reported  upon  in  a  bulletin  from  the  Bureau  of  Animal 
Industry.  Data  has  been  obtained  and  work  completed  avail- 
able for  bulletins  upon  antiseptics,  surgical  treatment  of 
wounds,  tuberculosis,  hog  cholera  and  Texas  itch. 

Respectfully  submitted, 

ARVILL  W.  BITTING, 

Veterinarian. 


REPORT  OF  THE  AGRICULTURAL  DEPART- 
MENT. 


To  C.  S.  Plumb,  Director: 

Sir — The  work  of  this  Department  for  the  year  1895  has 
been  mainly  a  continuation  of  lines  of  investigation  previously 
entered  upon. 

A  drouth  which  was  severe  and  almost  continuous  up  to  the 
first  of  July  compelled  an  abandonment,  for  the  season,  of  (1) 
all  experiments  with  oats ;  (2)  the  experiment  with  early  and 
late  harvesting  of  wheat;  (3)  the  experiments  with  varieties 
of  corn,  thick  and  thin  and  early  and  late  planting  of  corn, 
and  test  to  determine  the  number  of  days  required  to  mature 
corn.  Indeed,  the  growth  of  grains  and  grasses  was  so  seri- 
ously interfered  with  as  to  greatly  reduce  the  practical  value 
of  the  experiments  with  these  crops. 

The  results  of  the  past  season  are  given  below,  being  incor- 
porated with  the  results  of  previous  years. 


I.     Experiments  with  Varieties. 

1.  Wheat — Number  of  varieties  grown  in  1895,  87;  time 
under  trial,  1  to  12  years;  average  yields  range  from  17  to  29 
bushels;  yields  in  1895  range  from  18  to  29  bushels;  more 
promising  varieties,  Jones  and  winter  fife,  Rudy,  Velvet  chafi. 

2  Grasses — The  grasses  and  clovers  under  trial  are  given 
in  the  accompanying  table.  Nos.  1  to  6  inclusive  were  sown 
in  the  spring  of  1893.  The  rest  were  sown  in  the  spring  of 
1894.  The  first  crop  in  every  case  was  harvested  the  year  suc- 
ceeding the  sowing.  The  plats  were  about  one-fifteenth  acre 
each  in  size.  The  yields  per  acre  of  cured  hay  for  each  year 
are  as  follows : 
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YIELDS  OF  GRASS  PLATS  PER  ACRE. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Variety. 


Pounds  Hay. 


1894. 


AlfalfH 

Alsike 

Crimson  clover 

Timothy  (one-half);   Mammoth  clover  (one-half j.  . . 

Meadow  fescue 

Orchard  grass  tone-half);  common  clover  (one-half) 

Italian  rye  gra^s 

Red-top  (AgrofUis  vulgans > 

English  rye  grass 

Al^pecuruH  pfxUensii* 

Arena  elatior 


1895. 


4,197* 

1,318* 

1,574* 

2,894* 

745* 

2,851* 

1,647* 

888 

516 

179 

143 


*Aggregate  of  two  cuttings. 


The  alfalfa  gave  much  better  results  than  any  of  the  clovers 
or  grasses  in  1895.  The  crimson  clover  has  largely  given  place 
to  other  clovers  which  made  up  the  bulk  of  the  yield  on  plat 
3  in  1895.  The  low  yield  of  plat  5  is  due  to  the  fact  that  there 
was  practically  no  meadow  fescue  in  the  seed  that  was  pur- 
phased  under  that  name,  but  comparatively  worthless  sorts  in- 
stead. The  English  rye  grass  produces  a  very  short,  sparse 
growth.  The  Italian  rye  grass  starts  quickly  from  the  seed 
and  yields  well,  but  is  killed  by  severe  winters.  The  red  top 
did  quite  well  considering  the  exceptionally  dry  season,  and 
the  water  loving  habit  of  this  grass.  Alopecurus  prateiisis  and 
Aoena  elatior  can  not  be  recommended  on  what  they  have  done 
at  this  Station. 

3.  Lathyrus  sylvestris.  This  forage  plant  was  sown  in  the 
spring  of  1894.  It  produced  a  growth  only  about  six  inches 
high  the  first  season  and  not  more  than  a  foot  high  in  1895. 
It  sends  a  tap  root  deep  into  the  soil  and  endures  drouth  re- 
markably well.  It  may  have  some  value  in  renewing  light, 
sandy  and  greatly  exhausted  soils  if  left-  to  grow  for  several 
years.  Its  extremely  slow  germination  and  slight  growth  un- 
fit it  for  use  as  a  forage  or  pasture  crop. 
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11.    Thick  and  Thin  Sowing  of  Wheat. 

Quantity  of  seed  sown,  2  to  10  pecks  per  acre;  time  under 
trial,  11  years ;  range  of  average  yields,  23  to  30  bushels ; 
range  of  yields  in  1895,  18  to  21  bushels  ;  highest  average  yield 
produced  from  8  pecks  to  the  acre;  lowest  average  from  2 
pecks  per  acre. 

III.  Early  and  Late  Sowing  op  Wheat. 

Range  of  dates  previous  to  the  fall  of  1893,  September  18  to 
October  18;  range  of  dates  since  the  fall  of  1893,  September 
13  to  October  11;  time  under  trial,  7  years;  range  of  average 
yields, 23  to  30  bushels;  range  of  yields  in  1895,  7  to  19  bush- 
els; highest  average  yield  from  sowing  September  18  to  20. 

IV.  Deep  and  Shallow  Culture  of  Corn. 

Time  under  trial,  7  years ;  range  in  depth  of  cultivation,  1 
to  4  inches ;  average  yield  from  cultivation  1  inch  deep,  43 
bushels ;  from  2  inches  deep,  42  bushels ;  from  3  inches  deep, 
39  bushels;  from  4  inches  deep  (1894  and  1895  only),  20  bush- 
els. The  low  average  yields  are  due  to  the  drouths  in  1893, 
1894  and  1895.  The  exceptionally  low  yield  from  cultivation 
4  inches  deep  is  due  chiefly  to  the  fact  that  this  depth  has  been 
tested  but  two  seasons,  both  of  which  have  been  very  dry. 

V.    Experiments  With  Different  Corn  Cultivators. 

Number  of  implements  under  trial  in  1895,6;  time  under 
trial,  2  to  8  years.  The  average  yields  obtained  with  the  sev- 
eral implements  and  the  time  each  has  been  under  trial  are  as 
follows  :  Corn  plow,  7  years,  51  bushels ;  Sprivg  tooth  cultiv<itoi\ 
7  years,  53  bushels ;  Gopher  (a  cultivator  with  flat  blades  which 
shaves  the  surface),  6  years,  49  bushels;  Towers  cultivator  {9i 
shallow  working  implement),  3  years,  45  bushels;  Planet  Jr.  (a 
1  horse  cultivator),  4  years,  46  bushels;  Breed's  weeder  (in  con- 
nection  with   a  l-horse  harrow,  the  former  being  used  early 
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and  the  latter  late  in  the  season),  2  years,  39  bushels.  Owing 
to  the  fact  that  the  last  three  years  have  been  unusually  dry 
the  above  comparisons  are  unfavorable  to  those  implements 
which  have  been  under  trial  the  shortest  time.  The  re- 
sults obtained  in  1895  are  therefore  given  separately,  below,  in 
the  order  of  arrangement  of  plats  in  the  field. 

Spring  tooth  cultivator. . . , 41.5  bushels. 

Breed's  weeder  and  harrow 42.7  '* 

Gopher 39.8  " 

Spring  tooth  (same  as  tirsi ) 42.9  " 

Tower's  cultivator 37.6  " 

Com  plow 37.1  '' 

Planet  Jr 38.2  " 

Spring  tuotli  { same  a^  Hrst ' 47. 1  * ' 

VI.    Effects  op  Previous  Manuring  on  Yield  of  Corn. 

The  ground  devoted  to  this  experiment  has  been  continu- 
ously in  corn  since  1880.  In  1883  and  1884  fresh  horse  manure 
was  applied  to  alternate  plats,  amounting  for  the  two  years  to 
about  fifty  tons  per  acre.  No  manure  has  been  used  on  this 
ground  before  or  since  the  two  years  named.  A  comparison 
of  the  yields  of  the  manured  and  unmanured  plats  shows  an 
average  increase  in  yield  per  acre  from  the  manured  to  be  over 
ten  bushels.  The  aggregate  wcrease  from  the  manure  in  twelve 
crops  is  123  bushels  to  the  acre.  The  increase  in  1895  is  nearly 
four  bushels  to  the  acre,  showing  the  manure  is  not  yet  ex- 
hausted. The  crop  of  1887  was  almost  an  absolute  failure 
owing  to  drouth,  and  is  not  included  in  the  figures  given  above. 

VII.    Effect   op  Rotative   Cropping  and   Continuois   Grain 

Growincj  on  Yield. 

Corn,  wheat  and  oats  have  been  grown  continuously  or  in 
alternation  one  with  another,  on  a  scries  of  plats  (H)  for 
fifteen  years.  The  same  crops,  in  rotation  irith  grass  and  clorery 
have  been  grown  for  the  same  time  on  adjacent  series  (F). 
The  grain,  stalks,  straw  and  hay  have  been  regularly  removed, 
and  no  manure  or  fertilizer  has  been  used  on  either  series  since 
the  experiment  was  begun.  The  average  yield  of  both  series 
and  the  increase  per  acre  from  rotation  for  the  last  nine  years 
are  shown  in  the  accompanying  table. 
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Yields  prom  Rotative  and  All-Grain  Series. 

Colli. 

Series  F,  crops  in  rotation 30  bushels. 

Series  H,  grain  crops  only 24        " 

Gain  from  rotation 6        " 

Oat*. 

Series  F,  rotation *34  bushel 

Series  H,  grain  only *27 

Gain  from  rotation 7        ** 

Whtat. 

Series  F,  rotation 20  bushels. 

Series  H,  grain  only 13        " 

Gain  from  rotation  7        " 

The  average  per  cent,  of  gain  in  yield  of  the  several  crops 
from  rotation  are:  Corn,  22  per  cent.;  oats,  19  per  cent.; 
wheat,  50  per  cent. 

VIII.    Heavy  and  Light  Applications  of  Manure  and  Fer- 
tilizer. 

This  experiment  was  begun  in  1889,  and  has  been  carried  on 
continuously  ever  since.  The  plan  of  the  experiment  includes 
a  variety  of  crops  to  be  grown  in  shorter  or  longer  rotations, 
and  also  the  continuous  growing  of  wheat  and  corn,  each  by 
itself.  Certain  plats  in  each  of  the  several  series  receive  appli- 
cations, separately,  of  manure  and  fertilizer  sufficient  to  pro- 
duce full  crops.  Other  plats  receive  lighter  applications  rang- 
ing from  one-half  to  three-fourths  of  a  full  dose. 

Oft  recurring  and  severe  drouths  have  thus  far  greatly  inter- 
fered with  this  work,  in  some  cases  almost  preventing  the  fer- 
tilization from  having  any  beneficial  effect  on  yield.  The  lighter 
applications  of  manure  have  generally  proved  profitable. 

Heavy  manuring  has  proved  either  unprofitable  (in  a  few  in- 
stances) or  less  profitable  than  light  manuring.  .  The  lighter 
applications  of  fertilizer  have  in  some  instances,  proved  profit- 
able, while  the  heavy  applications,  though  sometimes  having  a 
marked  effect,  have  generally  proved  unprofitable.  In  ex- 
planation of  the  above  it  may  be  said  that  the  soil  of  the  Station 
farm  is  still  fairly  fertile,  producing  in  favorable  seasons  with- 
out manure  or  fertilizer  about  twenty  bushels  of  wheat,  and 
about  f<^rty  bushels  of  corn. 


'^  This  doe?  not  include  the  crop  of  ISV),  whioh  was  mown  for  hay. 
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IX.    Cooperative  Test  of  Variktibs  of  Wheat. 

This  experiment  has  been  conducted  the  last  two  years  Its 
purpose  is  to  determine  the  adaptation  of  a  few  leading  vari- 
eties of  wheat  to  different  sections  of  the  State.  The  results 
for  the  two  years  are  given  in  the  table  which  follows : 

YIELD  OF  WHEAT  IN  DIFFERENT  COUNTIES. 


Variety. 


Tippe-  '  Jeffer- 
canoe.   I     son. 


♦Mwl- 
ison. 


Whitlev 


Average 

Yield 

and 

Weight. 


Red  Clawson 

Pounds  per  bushel 

Jones*  Fife 

Pounds  per  bushel 

Michigan  Amber  . . . 
Pounds  per  bushel 

Velvet  Chaff 

Pounds  per  bushel 


Average  yield.  . 
Average  weight 


36.31 
58.31 

36.85 
62.75 

25.74 
55.5 

35.06 
60.12 

30.01 
57 

32.79 

58.76 

36.74 
59.81 

38.55 
64 

24.60 
56 

35.90 
61.62 

28.95 
59 

32.95 
60.08 

32 
(>0.66 

3.3.70 
63.75 

26.02 
57 

29.08 
61.87 

24.85 
61.50 

29.13 
60.95 

:n.60 
61.91 

35.37 
63.25 

24.88 
59.4 

.31.63 
63 

24.92 
62 

29.68 
61.71 

34.16 
60.17 

36.12 
63.10 

25.31 
56.98 

34.30 
61.65 

27.18 
59.87 

"^Owing  to  drouth  and  insects  the  experiment  in  Madison  County  was  abandoned  in  1895. 


X.     Cooperative  Test  of  Varieties  of  Corn. 


This  experiment,  like  the  previous  one,  has  been  conducted 
the  last  two  years.  The  purpose  of  the  experiment  is  to  ascer- 
tain the  adaptation  of  a  few  varieties  of  corn  to  different  parts 
of  the  State,  and  also  to  note  the  effect  of  climate  and  soil  on 
tlie  height  of  stalk,  yield,  etc.  The  results  of  the  experiment 
for  the  two  years  are  given  in  the  accompanying  table : 
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TREASURER'S    REPORT    EXPERIMENT 

STATION. 


As  Treasurer  of  Purdue  University,  I  hereby  submit  my  re- 
port of  all  monies  received  during  the  year  ending  June  30, 
1896: 

From  U.  S.  Government $15,000  00 

From  Farm  receipts 1,073  77 

$16,073  77 

JAMES  M.  FOWLER, 

Treasurer  Punlue  University. 


FINANCIAL  STATEMENT. 


The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States,  year  ending  June  30,  1895. 

DEBIT. 

Appropriation  for  1895 $15,000  00 

CREDIT. 

Salaries $8,367  23 

Labor  3,322  75 

Publications 1,151  13 

Supplies 430  77 

Ileat  and  light 241  20 

Live  stock 233  30 

Postage  and  stationery 128  60 

Freight  and  express  109  05 

Feeding  stuffs 139  42 

Library 165  33 

Tools,  implements  and  machinery 187  54 

Furniture  and  fixtures 150  97 

Scientific  apparatus 97  57 

Traveling  expenses 89  10 

Contingent  expenses 55  39 

Building  and  repairs 50  41 

Fertilizers  41  55 

Chemical  supplies 38  69 


$15,000  00 

I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures in  Station  fund  for  year  ending  June  30,  1895. 

E.  A.  ELLSWORTH, 

Sci-nfftri/  of  Board, 
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IMPROVEMENT  FUND  EXPERIMENT  FARM  FOR 

YEAR  ENDING  JUNE  30,  1895. 


DEBIT. 

Balance  unexpended  June  80,  1894 $376  54 

Receipts  from  farm  for  1895 1,073  77 

CREDIT. 

Labor $196  02 

Postage  and  stationery 9  05 

Freight  and  express 12  82 

Supplies 41  09 

Contingent  expenses 39  10 

Livestock 4  00 

Balance 1,148  23 

$1,450  31   $l,450^_3l 

I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures from  improvement  fund  for  year  ending  June  30, 
1895. 

E.  A.  ELLSWORTH, 

Secrefarj/  of  Board, 
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PURDUE  UNIVERSITY 


NINTH  ANNUAL  REPORT 


OF  THE 


LAFAYETTE,  INDIANA. 


I  896. 


INDIANAPOLIS: 

WU.B.BUKF    RD,  CONTRACTOR  FOR  8TATR  PRINTING  AND   BINDING. 

1897. 


THE  STATE  OF  INDIANA, 
Executive  Depabtmemt, 

Indian APOLia,  January  28,  1897 


.} 


Beceiyed  by  the  Qovernor,  examined  and  referred  to  the  Aaditor  of  State  for 
▼erification  of  the  financial  statement. 


Office  of  Auditor  of  State,  > 

Indianapolis,  January  28,  1897.  I 

The  within  report,  so  far  as  the  same  relates  to  moneys  drawn  from  the  State 
Treasury,  has  been  examined  and  found  correct. 

A.  C.  DAILY, 

Auditor  of  Stale. 


January  28,  1897. 

Returned  by  the  Auditor  of  State  with  above  certificate,  and  transmitted  to 
Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Commissioners 
of  Public  Printing  and  Binding. 

CHAS.  E,  WILSON, 

Priiate  Secretary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  State  of  Indiana,  January 
28,  1897. 

WILLIAM  D.  OWEN, 

Secretary  of  State. 


Received  the  within  report  and  delivered  to  the  printer  this  28th  day  of 
January,  1897. 

THOS.  J.  CARTER, 

Clerk  Printing  Bureau. 
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EXPERIMENT  STATION   BUILDING. 


To  the  Governor: 

I  herewith  transmit  the  annual  report  of  the  Purdue  Uni- 
versity Agricultural  Experiment  Station,  due  February  1, 1897. 

Very  respectfully, 

C.  B.  8TUART, 

President  Board  of  Trustees. 
January  26,  1896. 
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To  the  President  of  the  Board  of  Trustees : 

I  herewith  present  the  annual  report  of  the  Agricultural 
Experiment  Station  of  Indiana,  due  on  or  before  the  let  of 
February,  1897,  the  same  being  required  by  section  3  of  an  act 
of  Congress,  entitled,  ''An  act  to  establish  agricultural  experi- 
ment stations  in  connection  with  the  colleges  established  in  the 
severaV  States,  under  provisions  of  an  act  approved  July  2, 
1862,  and  of  the  acts  supplemental  thereto." 

This  report  consists  of  a  report  of  the  Director  of  the  Station, 
and  the  financial  report  of  the  Secretary  to  the  Board  of 
Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

President. 

Purdue  University,  LaPayette,  Ind.,  January  26, 1896. 
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BOARD  OF  CONTROL, 


Charles  B.  Stuart,  President LaFayette,  Tippecanoe  County. 

William  A.  Banks LaPorte,  LaPorte  County. 

Sylvester  Johnson Irvington,  Marion  County. 

David  E.  Beem Spencer,  Owen  County. 

Job  H.  Van  Natta < LaFayette,  Tippecanoe  County. 

Benjamin  Harrison Indianapolis,  Marion  County. 

William  H.  O'Brien Lawrenceburg,  Dearborn  County. 

James  M.  Barrett Fort  Wayne,  Allen  County. 

John  Martin Bropkville,  Franklin  County. 


JAMES  H.  SMART,  LL.  D., 

President  of  the  VniversUy. 

EDWARD  A.  ELLSWORTH, 

Secretary, 

JAMES  M.  FOWLER, 

Treasurer. 


STATION  STAFF* 


Charles  S.  Plumb,  B,  S Director. 

William  C.  Latta,  M.  8 Agriculturist. 

James  Troop,  M.  S Horticulturist. 

Heury  A.  Huston,  A.  M.,  A.  C ...Chemist. 

Joseph  C.  Arthur,  D.  Sc Botanist. 

Arvill  W.  Bitting,  D.  V.  M Veterinarian. 

Jesse  M.  Barrett,  B.  S.,  A.  C Assistant  Chemist. 

William  Stuart,  M.  S Assistant  Botanist. 

William  B.  Anderson,  B.  S Assistant  Agriculturist. 


NINTH  ANNUAL  REPORT 


OF   THE 


Purdue  University  Agricultural  Experiment  Station 


REPORT  OF  THE  DIRECTOR. 


To  President  James  H,  Smart : 

Sir — I  herewith  take  pleasure  in  transmitting  to  you  the 
Ninth  Annual  Report  of  the  Purdue  University  Agricultural 
Experiment  Station  for  the  year  1896. 

The  experimental  M?or/i:  of  the  y*  ar  has  been  in  the  main  along 
lines  already  well  established.  While  this  Station  is  supposed 
to  have  been  established  in  1887,  with  the  acceptance  by  the 
State  of  the  provisions  of  the  General  Government  establishing 
the  Stations  through  the  Hatch  Act,  experimental  work  really 
bfegan  with  the  earliest  years  of  the  University  Agricultural 
Department.  In  September,  1878,  ten  acres  were  set  apart  for 
experiments  with  field  crops,  and  this  work  was  soon  after  es- 
tablished by  Prof.  C.  L.  Jngersoll,  who  in  1879  assumed  the 
Chair  of  Agriculture  in  the  University.  In  1876  the  Second 
Annual  Report  of  the  University  contained  reports  of  experi- 
ments by  Dr.  Wiley,  Professor  ot  Chemistry,  and  the  annual 
reports  were  thereafter  used  as  a  medium  for  publishing  agri- 
cultural investigations,  until  1883.  In  1884,  three  yeprs  before 
the  present  Station  was  organized,  the  publication  of  the  bul- 
letin-was begun,  which  has  continued  without  interruption  up 
to  the  present  time. 
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I  have  made  the  above  statement  to  show  that  experimental 
work  in  behalf  of  agriculture  at  Purdue  has  been  conducted 
for  a  much  longer  period  of  time  than  many  might  be  aware  of. 
In  connection  with  the  Agriculturist,  certain  field  experiments 
have  been  continued  now  for  fifteen  successive  years,  a  record 
that  probably  has  not  been  made  by  any  other  station  in 
America. 

The  growing  season  of  1896  was  one  of  unusual  moisture  in 
this  locality,  so  that  plants  in  general  grew  and  yielded  entirely 
satisfactory  crops.  The  rainfall  for  July  and  August  was  much 
greater  than  the  normal,  but  this  was  not  to  the  detriment  of 
the  crops' on  the  staftion  grounds. 

Little  new  work  has  been  planned  by  the  Agriculturist,  the 
old  lines  of  work  being  continued  much  as  before.  A  few 
field  tests,  however,  were  attempted.  The  greatly  increased 
attention  given  to  Kafir  corn  as  a  drouth-resisting  plant,  led  to 
some  comparisons  of  this  with  Indian  corn  at  this  Station,  but 
the  wet  season  seemed  to  delay  the  ripening  so  that  a  satisfac- 
tory comparison  could  not  be  made.  In  fact  the  Kafir  corn 
did  not  mature  satisfactorily.  A  series  of  grass  and  forage 
crop  plats  was  established  early  in  the  spring,  and  some  atten- 
tion will  be  devoted  to  these  plants  in  the  future. 

In  the  Botanical  Department  new  experiments  of  more  than 
passing  interest  have  been  begun.  What  may  perhaps  be  con- 
sidered the  most  important  ot^  these  is  an  experiment  on  roses 
^own  in  pots,  with  a  view  of  ascertaining  the  efifectiveness  of 
different  forms  of  phosphates  upon  the  plants.  This  work  in- 
volved the  use  of  two  diflerent  varieties  of  122  rose  plants 
grown  in  pots,  in  several  distinct  types  of  soil,  subject  to  cer- 
tain conditions  of  control  of  soil  moisture  and  fertility.  The 
pots  were  kept  on  trucks  and  the  vegetation  house  was  used 
for  shelter  as  occasion  demanded.  But  very  little  work  has 
been  done  along  this  line  in  this  country,  and  as  it  is  a  field  of 
much  interest  to  florists  and  flower  growers  the  work  will  be 
continued  during  1897,  the  1896  plants  being  in  rest  for  this 
purpose. 

Important  experiments  with  lettuce  have  been  in  progress 
during  the  growing  season  in  the  greenhouse,  involving  ques- 
tions of  soil  moisture  and  fertility,  and  this  work  is  still  in 
continuation,  and  promises  results  of  interest  and  importance. 
One  of  the  most  important  investigations  of  the  year  in  the 


department  has  been  the  examination  into  the  merits  of  form- 
alin as  a  preventive  of  potato  scab.  This  non-poisonous  sub- 
stance has,  after  one  season's  trial,  given  results  that  furnish  a 
basis  for  the  belief  that  it  will  do  the  work  as  well,  if  not  bet- 
ter, than  corrosive  sublimate.  As  the  latter  is  a  deadly  poison, 
if  formalin  can  be  used  with  economy  and  success  in  place  of 
it,  we  may  regard  this  discovery  as  an  impor^nt  one  in  the 
work  of  the  department.  The  results  of  last  season's  work 
with  this  'substance  are  now  in  manuscript  in  the  writer's 
hands  and  ready  for  publication. 

In  the  Chemical  Department,  in  addition  to  the  routine  ivork, 
important  investigations  concerning  soils  and  soil  fertility  have 
been  begun  and  continued. 

In  the  southern  part  of  the  State  much  interest  is  taken  in 
soil  fertility  by  the  farmers,  as  in  many  localities  in  that  region 
the  benefits  of  manures  in  the  soil  are  felt  in  no  slight  degree. 
Realizing  that  some  field  experimental  work  with  plant  food 
could  be  undertaken  to  advantage  by  the  Station,  arrange- 
ments were  made  to  this  efteet  in  Orange  and  Monroe  coun- 
ties.' This  work  involved  a  study  of  the  fertilization  of  types 
of  clay  soils,  oi;i  which  wheat  and  corn  should  be  grown,  and  a 
further  study  of  the  soils  themselves  from  both  chemical  and 
mechanical  standpoint.  This  work  was  placed  in  charge  of  the 
Chemist,  who  selected  the  land  for  the  experiment,  and  who  has 
on  several  occasions  superintended  the  necessary  planting,  fer- 
tilizing and  harvesting.  This  line  of  experimentation  meets 
with  the  warm  approval  of  many  people  interested  in  improv- 
ing our  soil  fertility,  and  we  trust  that  it  may  give  returns  that 
will  largely  benefit  all  concerned. 

Another  important  line  of  soil  study  is  associated  with  our 
experimental  plats,  as  well  as  the  soil  in  southern  Indiana 
above  referred  to.  With  the  establishment  of  the  present  ex- 
perimental plats,  samples  of  soils  were  taken  and  set  aside  for 
further  examination  and  study.  Since  then  other  samples 
have  been  taken,  including  1896,  and  during  this  year  analyt- 
ical work  has  been  in  progress,  with  a  view  of  ascertaining  the 
influence  of  the  cultural  and  other  conditions  on  the  soil  fer- 
tility and  cropping  during  the  past  ten  years.  This  work  is 
atill  in  progress,  but  results  of  interest  are  apparent. 
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The  work  with  sue^ar  beets  has  been  continued,  only  in  a 
limited  waj^  but  in  view  of  the  great  importance  of  this  sub- 
ject the  Station  will  continue  its  investigations  to  some  extent 
in  the  future,  that  its  services  may  be  of  use  should  the  pro- 
duction of  sugar  from  beets  be  undertaken  in  the  State. 

In  the  Horticultural  Department  but  little  has  been  attempted 
along  new  lines  of  research.  Most  of  the  work  consists  of  a 
study  of  the  varieties  of  fruits  in  the  orchard  and  garden,  with 
a  limited  amount  of  other  work,  as,  for  example,  close  root 
pruning  of  trees,  use  of  insecticides  and  fungicides,  a  study*of 
bud  variation,  etc. 

The  necessity  of  a  greenhouse  for  this  department  becomes 
more  and  moie  manifest  each  year.  The  writer  knows  of  no 
institution  similar  to  this,  where  the  horticultural  interests  are 
generally  recognized,  in  which  the  horticulturist  is  entirely  un- 
provided with. an  opportunity  for  winter  work.  Until  such 
facilities  are  provided  him,  this  department  may  be  considered 
as  working  at  a  far  greater  disadvantage  than  is  desirable. 

The  work  of  the  Veterinary  Department  has  been  conducted 
during  the  year  in  directions  of  vital  importance  to  the  stock- 
men of  the  State.  The  ravages  of  hog  cholera,  which  have 
been  excessive  for  the  past  two  years,  amounting  to  over  three 
million  dollars  in  1895,  have  received  special  attention.  Herds 
of  diseased  swine  have  been  examined,  experimental  work  has 
been  attempted,  both  as  preventive  and  curative  of  the  disease, 
and  an  extended  study  of  the  prevalence  of  the  malady  in  the 
State  has  been  made  from  1882  to  1^96.  The  work  of  the  sta- 
tion  has  attracted  much  attention  in  this  direction,  and  the 
edition  of  a  bulletin  on  hog  cholera  and  swine  plague,  pre- 
pared by  the  Veterinarian,  was  soon  exhausted  after  its  ap- 
pearance, owing  to  the  unusual  demand.  A  study  of  this  dis- 
ease will  be  continued  during  1897,  as  a  most  important  one  of 
the  department. 

The  subject  of  tuberculosis  has  also  received  much  attention 
from  the  Veterinarian  during  the  year,  the  tuberculin  test  hav- 
ing been  tried  on  over  300  head  of  cattle.  In  view  of  the  fact 
that  tuberculosis  in  cattle  and  human  consumption  are  identi- 
cal, it  is  highly  probable  that  in  the  future  more  and  more  in- 
terest will  be  taken  by  stockmen  in  eradicating  this  disease,, 
which  is  more  or  less  prevalent,  from  their  herds.  A  bulletin 
on  the  subject,  prepared  by  the  Veterinarian,  was  published  in 
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December,  which  gave  a  comprehensive  survey  of  this  disease 
under  the  title  of  "Bovine  Tuberculosis  in  Indiana." 

A  comparatively  new  and  interesting  field  of  research,  that 
of  the  study  of  bacteria  in  the  stable,  as  bearing  on  hygiene, 
was  taken  up  by  Dr.  Bitting  and  Mr.  Charles  Davis,  a  senior 
asci*i<^ul^ural  student,  and  interesting  results  were  secured. 
Material  is  available  for  publication  on  this  subject. 

No  experimental  work  has  been  conducted  in  the  dairy  dur- 
ing the  year,  the  conditions  not  being  satisfactory  for  such 
work.  During  five  months  of  the  year,  however,  the  dairy  is 
used  for  instructional  purposes. 

Several  feeding  experiments  with  calves,  sheep  and  swine 
have  been  carried  on  during  the  year  for  longer  or  shorter  in- 
tervals. In  the  winter  a  comparison  of  the  feeding  value  of 
shredded  corn  fodder  and  clover  hay  was  made  on  a  bunch  of 
twelve  lamb  wethers.  In  the  summer  another  experiment  was 
conducted,  not  with  the  most  satisfactory  results,  comparing 
rape  and  blue  grass  as  pasture,  both  for  sheep  and  for  lambs. 
Dogs,  unfortunately,  got  among  these  sheep  and  injured 
enough  of  them  to  abruptly  terminate  the  experiment. 

Calf  feeding  experiments  have  been  continued,  as  during 
the  past  few  years,  bearing  on  the  value  of  different  foods  in 
prbducing  flesh.  A  feeding  experiment  with  young  growing 
pigs  was  conducted  to  compare  the  feeding  value  of  hominy 
feed,  shorts  and  skim  milk  with  coruuieal,  shorts  and  skim 
milk.  Four  female  pigs  were  used  in  this  experiment,  which 
extended  from  the  middle  of  October  till  December.  Another 
experiment  with  pigs,  related  to  the  influence  of  a  grain  ration 
of  shorts  and  cornmeal  on  a  suckling  sow  and  pigs,  compared 
with  a  ration  of  shorts,  cornmeal  and  skim  milk. 

During  the  year  some  experimental  feediog  of  chickens  was 
conducted,  one  lot  of  fowls  being  fed  to  study  the  influence  of 
carbonaceous  and  nitrogenous  foods  on  flesh  production ;  and 
the  other  a  study  of  the  feeding  value  of  skim  milk  with 
young  growing  chickens. 

In  addition  to  the  investigations  heretofore  mentioned,  as 
conducted  in  the  several  departments,  other  lines  of  research 
have  been  in  progress  which  have  been  referred  to  in  previous 
reports,  that  do  not  need  mention  at  this  time.  Fuller  infor- 
mation concerning  the  work  of  the  Station  is  given  in  the.re- 
ports  of  the  different  departments,  in  this  volume. 
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The  Station  Staff  has  remained  unchanged  in  every  respect 
during  the  past  year,  excepting  in  tlie  appointment  of  Mr.  W. 
B.  Anderson,  B.  S.,  a  graduate  of  the  University  School  of 
Agriculture,  to  the  position  of  Assistant  Agriculturist,  in 
June. 

Improvements  of  the  most  important  character  have  been 
made  in  the  Station  building  during  the  year.  The  chemical 
laboratory  has  been  removed  from  the  suite  of  rooms  occupied 
upstairs  on  the  east  side  of  the  building,  and  provided  with  far 
better  accommodations  on  the  first  floor  imm^iately  below,  and 
in  the  old  L,  before  this  used  as  a  store  room,  but  which  was 
remodeled  and  fitted  into  a  general  laboratory,  small  store  room 
and  polariscope  room.  This  change  made  it  necessary  to  pro- 
vide new  accommodations  for  the  Veterinary  Department,  which 
were  found  in  the  old  quarters  of  the  Chemical  Department 
above,  which  were  repainted  and  otherwise  improved  and 
repaired.  The  two  rooms  occupied  by  the  Horticulturist  were 
vacated  by  him  for  rooms  on  the  second  floor  over  the  Director's 
oflices.  Of  these  two  vacated  rooms  one  was  added  to  the 
Chemical  Department  and  the  other  to  the  Botanical  Depart- 
ment, to  be  used  for  a  class  room.  The  hall  extending  from 
the  center  of  the  building  to  the  east  has  been  closed  up,  and  is 
now  used  as  a  store  room  and  closet  for  the  Botanical  Depart- 
ment. These  changes  that  have  been  made,  have  resulted  in 
providing  the  Chemical  and  Veterinary  departments  with  un- 
usually complete  accommodations  for  laboratory  work,  and 
especially  the  former.  More  detailed  descriptions  of  the  labora- 
tories and  equipments  of  the  Chemist,  Veterinarian  and  Bota- 
nist are  to  be  found  in  their  reports  further  on.  A  reference 
to  the  floor  plans,  also  included  in  this  report,  will  greatly  assist 
the  reader  in  comprehending  the  scope  of  the  Station  labora- 
tories. 

Additional  to  the  above  improvements,  which,  by  the  way, 
it  is  very  appropriate  to  state,  were  made  at  the  expense  of  the 
University,  and  not  the  Station,  may  be  mentioned  the  painting 
and  general  improvement  of  the  library  room,  which  has  greatly 
added  to  its  appearance. 

On  the  farm  but  little  has  been  accomplished  in  new  improve- 
ments. The  entire  east  side  of  the  Station  grounds  was  refenced 
in  the  spring  with  post  and  smooth  wire,  some  eighty  rods  in 
all.     About  forty  rods  of  neat  post  and  board  fencing  was  also 
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built,  facing  State  street  and  just  west  of  the  Station  building 
and  north  of  the  experimental  plats.  These  improvenoients 
were  very  necessary  as  a  proper  protection  of  our  experimental 
plats,  and  have  added  greatly  to  the  appearance  of  the  estab- 
lishment. Some  more  fencing  on  the  north  and  west  end  of 
the  farm  needs  attention,  as  well  as  on  the  east  and  west  side 
of  the  pasture,  but,  as  a  rule,  nearly  all  of  the  fencing  sur- 
rounding the  Station  property  is  in  excellent  shape. 

Important  improvements  are,  however,  most  desirable  at  the 
farm.  The  buildings  need  repainting  very  much  indeed.  The 
tool  building  should  be  enlarged  to  provide  suitable  accommo- 
dations for  our  excellent  and  constantly  growing  collection  of 
implements.  We  have  no  pig  house  worthy  of  the  name, 
although  it  is  very  desirable  that  the  Station  should  give  a 
proper  amount  of  attention  to  swine  feeding,  an  industry  of 
great  magnitude  in  Indiana.  To  do  this  work  properly,  suit- 
able housing  accommodations  should  be  available  on  the  farm 
for  our  swine.  The  same  may  also  be  said  relative  to  a  sheep 
building,  the  present  one  being  small  and  not  creditable  to  the 
State.  An  appropriation  of  $1,500  for  swine  and  sheep  build- 
ings could  be  used  to  great  profit.  The  old  silo  in  the  cattle 
barn  is  in  such  poor  condition  that  a  new  one  should  be  built 
in  time  tor  filling  it  with  the  crop  of  1897.  The  old  one  will 
not  do,  and  a  new  one  is  a  necessity  from  the  standpoint  of 
economy. 

The  publications  of  the  Station  for  this  year  have  been  as 
follows : 

PAMPHLET    BULLETINS. 

No.  68,  Vol  VII,  February,  1896,  pp.  10.  Hog  cholera  and 
swine  plague  in  Indiana.     By  A.  W.  Bitting. 

No.  69,  Vol.  VII,  March,  1896,  pp.  11-40,  plates  VIII.  Bac- 
teriosis  of  carnations.     By  J.  C.  Arthur  and  U.  L.  BoUey. 

No.  60,  Vol.  VII,  April,  1896,  pp  41-54,  plates  IX-XIV,  fig- 
ures 25-31.  The  American  persimmon.  By  James  Troop  and 
O.  M.  Hadley.  Composition  of  the  persimmon.  By  H.  A. 
Huston  and  J.  M.  Barrett. 

No.  61,  Vol.  VII,  August,  1896,  pp.  55-70.  Field  experi- 
ments  with  wheat.     By  W.  C.  Latta  and  W.  B.  Anderson. 

No.  62y  Vol.  VII,  October,  1896,  pp  71-96,  figures  32-42.  The 
udder  of  the  cow.     By  C.  S.  Plumb. 
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No.  eSy  Vol  VII,  December,  1896,  pp.  97-116,  plates  XV- 
XVI.     Bovine  tuberculosis  in  Indiana.     By  A.  W.  Bitting. 

In  addition  to  the  above  there  was  published  the 

Eighth  Annual  Report  of  the  Agricultural  Experiment  Sta- 
tion, 1895,  pp.  44, 

And  the  following  twenty-four 

NEWSPAPER    BULLETINS. 

No.  18.  January  4, 1896.  On  the  winter  protection  of  liv.e 
stock.     By  C.  S.  Plumb,  Director. 

No.  19.  January  21,  1896.  Use  of  commercial  fertilizers  in 
Indiana.    By  H.  A.  Huston,  Chemist. 

No.  20.  February  7,  1896.  Kafir  corn  in  Indiana.  By  W. 
C.  Latta,  Agriculturist. 

No.  21.  February  28, 1896.  Alfalfa  without  irrigation.  By 
W.  C.  Latta,  Agriculturist. 

No.  22.  March  25, 1896.  Oats  and  field  peas,  for  green  fod- 
der.    By  C.  S  Plumb',  Director. 

No.  23.  April  8, 1896.  Spraying  with  insecticides  and  fun- 
gicides.    By  James  Troop,  Horticulturist. 

No.  24.  April  15,  1896.  Prevention  of  potato  scab.  By  J. 
C.  Arthur,  Botanist. 

No.  25.  April  27,  1896.  Artichokes  as  stock  food.  By  0. 
8.  Plumb,  Director. 

No.  26.  May  12,  1896.  Two  important  currant  insects.  By 
James  Troop,  Horticulturist. 

No.  27.  May  15,1896.  Preventing  chinch  bug  ravages.  By 
James  Troop,  Horticulturist. 

No.  28.  Jufie  5,  1896.  Destroying  the  Russian  thistle.  By 
J.  C.  Arthur,  Botanist. 

No.  29.  June  25,  1896.  The  use  of  the  hand  or  baby  sepa- 
rator on  the  farm.     By  C.  S.  Plumb,  Director. 

No.  30.  July  8, 1896.  Killing  the  horn  fly.  By  C.  S.  Plumb, 
Director. 

No.  31.  eluly  16,  1896.  Crimson  clover  in  Indiana.  By  W. 
C.  Latta,  Agriculturist. 

No.  32.  August  15,  1896.  Stomach  worms  in  sheep.  By 
A.  W.  Bitting,  Veterinarian. 

No.  33.  August  28,  1896.  Winter  oats  in  Indiana.  By  W. 
"^  Latta,  Agriculturist. 
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No.  84.  September  19,  1896.  Notes  from  the  Experiment 
Station.     By  C.  S.  Plumb,  Director. 

No.  35.  September  30,  1896.  Shredding  corn  fodder.  By 
C  S.  Plumb,  Director. 

No.  36.  October  10,  1896.  Hog  cholera.  Suggestions  to 
swine  growers.     By  A.  W.  Bitting,  Veterinarian. 

No.  37.  October  28,  1896.  Keeping  fall  and  winter  apples. 
By  James  Troop,  Horticulturist. 

"^No.  38.  November  20,  1896.  The  setting  of  milk.  By  C. 
S.  Plumb,  Director. 

No  39.  December  5,  1896.  Feeding  hogs  for  quality  of 
meat.     Bv  C.  S   Plumb,  Director. 

No.  40.  December  19, 1896.  The  sugar  beet  question  in  In- 
diana.    By  U.  A.  Huston,  Chemist. 

No.  41.  December  30,  189H.  Hints  on  window  gardening. 
By  William  Stuart,  Assistant  Botanist. 

There  was  also  published  a  poster  bulletin  on  the  Russian 
thistle  that  was  distributed  to  thoee  counties  in  the  State  in 
which  this  pest  has  been  discovered. 

Mailivg  List.  The  above  periodicals  are  very  widely  scat- 
tered. The  pamphlet  bulletin  is  distributed  as  a  rule  to  the 
entire  mailing  list,  which  now  numbers  13,297  names.  This 
list,  however,  is  growing  so  rapidly  that  14,500  copies  of  bul- 
letin 63  were  printed  in  order  to  provide  a  surplus  for  future 
•  use.  The  newspaper  bulletins  are  one  page  sheets  of  about 
450  words,  and  editions  of  700  of  these  are  printed,  of  which 
some  600  go  to  Indiana  periodicals,  and  about  50  outside  the 
State. 

The  following  table  shows  the  size  of  the  mailing  list  at  the 
beginning  of  each  year  since  1893: 

STATION  MAILING  LIST. 


Number  of  Names  on  List  of 


Jan.  1,  '  Jan.  1, 
1896.        1897. 


People  in  Indiana 

Indiana  periodicals 

People  in  other  States. 

Periodicals  in  other  States 

Foreigners 

Foreign  periodicals 


Total. 


5,741 

7,131 

8,666 

9,143 

635 

668 

653 

625 

1,158 

1,316 

1,606 

1,788 

83 

91 

86 

92 

26 

51 

61 

77 

^ 
/ 

• 

7 

6 

7,650 

9,264 

11,079 

11,731 

10,590 

660 

1,872 

76 

91 

8 

13,297 
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During  this  year,  a  beginning  has  been  made  in  revising  this 
list,  and  notices  will,  froni  time  to  time,  be  attached  to  the 
generally  circulated  bulletins,  requesting  an  acknowledgment 
of  its  receipt,  with  an  expression  if  wished  in  future.  From 
these  acknowledgments  a  new  list  will  be  made,  which  will 
eventually  be  the  only  one  in  service  at  the  Station. 

The  income  of  the  Station,  as  may  be  seen  by  the  Treasurer's 
report,  consists  of  $15,000  per  year  from  the  United  States 
Government,  and  the  proceeds  of  the  farm's  sales,  which  range 
from  $1,000  to  $2,000.  This  sum  is  not  large  enough  to  meet 
the  serious  demands  of  the  Station,  which  has  steadily  grown 
during  the  past  ten  years,  while  its  income  has  really  remained 
at  a  standstill.  The  improvements  referred  to  elsewhere  as 
necessary  are  important  on^s,  and  can  not  be  accomplished 
from  our  present  income.  Assistance,  in  my  opinion,  should 
be  rendered  by  the  State.  Even  if  the  State  would  appropriate 
only  sufficient  funds  for  printing  our  various  publications,  this 
would  place  over  $1,000  more  a  year  as  available  for  other 
purposes.  The  most  important  things  in  the  life  of  the  Sta- 
tion are  its  investigations,  and  the  next  thing  of  importance 
is  the  disseminations  of  the  information  obtained  through 
them.  If  the  United  States  Government  provides  the  money 
for  doing  the  work,  the  State,  at  least,  can  afford  to  pay  for 
the  publication  of  the  results  of  it. 

The  following  figures  show  the  revenue  for  some  of  the  agri- 
cultural experiment  stations  of  the  country  for  the  year  1893, 
the  most  recent  ones  available  to  the  writer : 

New  York  State $68,500 

California 33,810 

Wisconsin 29,980 

Massachusetts  (Hatch  and  State) 29,104 

Ohio '. 28,936 

liOuisiana 26,600 

New  Jersey  (Stale  and  College) 26,000 

Alabama 24,878 

Pennsylvania 24,874 

North'Carolina 23,400 

Georgia 22,000 

Connecticut  (State) 21,671 

Indiana 16,532 

All  of  these  stations  received  aid  from  the  State  excepting 
Indiana,  and  through  this  State  assistance  they  have  been  able 
to  materially  add  to  the  value  of  their  services  to  the  State.    I 
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trust  that  the  State  of  Indiana  will  see  tit  in  the  near  future  to 
«how  its  appreciation  of  the  work  of  this  Experiment  Station 
by  making  such  an  increase  to  our  income  as  will  enable  us  to 
add  to  our  laboratory  facilities  and  accomplish  a  greater  amount 
of  work  than  is  at  present  possible. 

I  herewith  submit  the  annual  reports  of  the  several  depart- 
ments of  the  Station  as  a  part  of  this,  tBe  Annual  Report  of 
the  Experiment  Station  for  1896.  I  also  add  as  an  appendix  a 
list  of  gifts  presented  the  Station  during  the  year,  including 

periodicals. 

Respectfully  submitted, 

C.  S.  PLUMB, 

Director. 


2 — AoR.  Ex.  Station. 


REPORT  OF  THE  AGRICULTURAL  DEPARTMENT* 


To  C,  8.  Plumb,  Director: 

Sir — The  work  of  the  department  for  the  year  1896  has  been, 
in  the  main,  a  ^jontinuation  of  lines  of  investigation  previdusly 
planned. 

A  new  experiment  was  undertaken  last  spring  to  ascertain 
the  relative  merits  of  Kafir  and  common  corn  as  field  crops. 

Some  new  experiments  with  wheat  have  been  planned,  and 
a  number  of  grasses  were  sown  in  the  spring  ot  1896,  both 
singly  and  in  mixtures.  Some  twenty-five  or  more  packages 
of  grass  and  forage  plant  seeds  were  received  last  spring  from 
the  United  States  Department  of  Agriculture  at  Washington, 
D.  C,  and  sown  in  siuall  sample  beds. 

The  growing  season  of  1896  was  very  favorable  at  the  Station 
for  all  spring  crops  and  for  pastures  and  meadows.  The  season 
was  also  fairly  favorable  to  wheat.  The  yields  of  oats  at  the 
Station  were  better  in  1896  than  in  any  previous  year  since  the 
establishment  of  the  Station. 

I.     Experiments  with  Varieties. 

1.  Wheat.  Number  of  varieties  grown  in  1896,  eight;  time 
under  trial,  one  to  13  years;  average  yields,  range  from  17  to 
29  bushels;  yields  in  18  6,  range  from  13  to  30  bushels;  more 
promising  varieties,  Michigan  Amber,  Willett's,  Velvet  chaft'. 

2.  Oats.  Number  of  varieties  grown  in  1896,27;  time  under 
trial,  one  to  eight  years;  average  yields,  range  from  34* to  62 
bushels ;  yields  in  1896,  range  from  51  to  84  bushels  ;  more  prom- 
ising varieties.  Black,  American  banner,  White  Russian^ 
Black  prolific 

3  Grasses  and  Clooers  sown  in  the  spring  of  1896  were 
Btoynus  Inermis  (Awnless  brome  grass) ;  Bromas  pratensis  (mea- 
dow brome  grass) ;  Festuca  elatior  (taller  fescue) ;  Arena  elatior 
(tall  oat  grass) ;  timothy,  red  top,  orchard  gra^s,  alsike,  common 
red  and  mammoth  clovers. 
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The  clovers  all  started  well  and  made  a  good  staud ;  the  tim- 
othy made  a  fair  stand.  The  red  top  did  fairly  well  and  the 
orchard  grass  very  well.  The  other  grasses  did  not  succeed 
well,  although  the  conditions  appeared  to  be  very  favorable. 
Doubtless  tho  seeds  were  lacking  in  vitality.  A  mixture  of 
grasses  consisting  of  orchard  grass,  tall  oat  grass,  meadow 
fescue  and  common  clover  was  sown  on  one  plat.  A^  the  end 
of  the  season,  the  orchard  grass  and  common  clover  quite  fully 
occupied  the  ground.  The  other  grasses  in  the  mixture  made 
very  little  showing. 

On  another  plat  a  mixture  of  timothy,  red  top,  taller  fescue 
and  mammoth  clover  was  sown.  The  taller  fescue  failed  to  do 
much.  The  timothy,  red  top  and  mammoth  clover  all  did  well. 
These  grass  plats  were  clipped  with  the  mower  several  times 
to  check  the  growth  of  weeds.  Of  the  grasses  and  forage 
plants  sown  on  the  sample  beds,  the  following  failed  to  grow, 
namely :  Iris  pabularia,  Eragrostis  neo  Mexicana,  Tripolium 
Alexandrinurriy  Arundinaria  macrosperma.  Alfalfa  and  alsike, 
red  top  and  mammoth  clovers,  all  made  a  good  growth. 

Festuca  elatior  made  a  thick  growth  three  or  four  inches  high, 
but  formed  no  heads.  It  would  prove  to  be  a  good  pasture 
grass  where  it  grows  well.  Bromus  pratensis  made  a  dense 
growth,  the  leaves  being  eight  inches  long;  no  heads  were 
formed.  This  would  doubtless  prove  an  excellent  pasture  grass. 
Bromus  inermis  also  made  a  good  growth,  though  hardly  equal 
to  pratensis  in  stand.  About  one-third  of  the  seed  failed  to 
grow.  Festuca  pratensis  made  a  soft  growth  of  plants  five  to 
six  inches  high,  completely  covering  the  ground.  It  will  doubt- 
less prove  a  valuable  pasture  grass.  Dactylis  glomerata  (orchard 
grass)  made  a  thick,  heavy  growth  eight  or  nine  inches  high, 
but  formed  no  seed  stalks.  It  is  one  of  the  be?t  pasture 
grasses.  Phleum  pratense  (timothy)  made  a  growth  eight  to 
twelve  inches  high  and  formed  many  small  heads;  the  stand 
was  very  good.  Agrostis  vulgaris  (red  top)  made  a  thick 
growth  about  five  inches  high,  but  formed  no  heads.  Avena 
elatior  (tall  oat  grass)  made  a  dense  growth  about  ten  inches 
high;  would  doubtless  prove  a  good  pasture  grass.  Panicum 
Texamini  (Texas  panic  grass)  made  a  growth  four  feet  high. 
It  is  a  very  coarse  grass,  developing  woody  stems  when  the 
plant  ripens.  Horses,  cattle  and  sheep  ate  it  readily  when 
samples  of  it  were  used  before  maturing.     Lespedeza  striata^ 
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(bush  clover),  made  a  growth  about  four  inches  high,  forming 
a  thick  mat  over  the  ground ;  it  does  not  appear  to  possess 
value  for  this  section.  Eragrostis  Abyssinica  made  a  good  stand 
and  a  rapid  growth.  It  would  probably  make  an  excellent 
pasture  grass.  Horses,  cattle  and  sheep  ate  it  readily  when 
cured  as  hay.  Medicago  maculala  (spotted  medick)  made  a 
good  stand,  but  the  growth  was  only  two  or  three  inches  high. 
It  appears  to  have  little  economical  value  for  this  section. 
Desmodium  tortuosum  (tick  trefoil)  made  a  coarse  growth  with 
rounded  leaves  and  woody  stems.  No  8tock  would  eat  it, 
either  green  or  as  hay.  Saocaline  (knot  weed)  made  a  poor 
stand.  .The  growth  was  from  twelve  to  fourteen  inches  high. 
Stock  cared  very  little  for  it.  Cystisus  proliferous  alba  made  a 
poor  stand.  The  growth  was  only  about  four  inches  high.  It 
has  practically  very  little  value.  Persian  clover  made  a  growth 
about  six  inches  high.  The  stand,  however,  was  poor.  It 
appears  to  have  little  value  either  as  hay  or  for  pasture. 

4.  Lathyrus  syloestris.  This  is  a  species  of  legume,  but  is  an 
exceedingly  slow  grower  at  this  Station.  It  was  sown  in  the 
spring  of  1894.  The  crop  the  first  year  was  not  over  four  or 
five  inches  high,  the  second  year  about  six  or  eight  inches.  In 
1896  the  growth  was  perhaps  12  or  15  inches  high.  Stock 
refused  to  eat  it,  unless  put  on  short  allowance,  in  either  the 
green  or  cured  form.  It  has  no  value  whatever  as  a  crop  in 
rotation.  It  might  prove  of  value  on  light  sandy  soils,  in  case 
it  could  be  allowed  to  grow  f6r  a  number  of  years.  It  strikes 
root  deep  in  the  soil  and  would,  in  six  or  eight  years,  doubtless 
effect  a  considerable  improvement  in  light,  worn  out  soils. 


II.    Thick  and  Thin  Sowing  of  Wheat. 

Quantity  of  seed  sown,  two  to  eight  pecks  per  acre;  time 
under  trial,  12  years ;  range  of  average  yields,  23  to  30*bushels ; 
range  of  yields  in  1896,  nine  to  31  bushels;  highest  average 
yield  produced  from  seven  pecks  to  the  acre;  lowest  average 
yield  from  two  pecks  per  acre. 

Velvet  chaff*  wheat  has  been  used  chiefly  in  this  experiment. 
In  1896  both  Velvet  chaff  and  Rudy  wheats  were  used. 
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III.    Early  and  Late  Sowing  of  Wheat. 

« 

Range  of  dates  previous  to  the  fall  of  1893,  September  18  to 
October  18;  range  of  dates  since  the  fall  of  1893,  September  13 
to  October  9;  time  under  trial,  eight  years;  range  of  average 
yields,  21  to  34  bushels ;  range  of  yields  in  1896,  seven  to  27 
bushels;  highest  average  yield  from  sowing,  September  18 
to  20. 

IV.    Deep  and  Shallow  Culture  op  Corn. 

Time  under  trial,  eight  years;  range  in  depth  of  culture,  1  to 
4  inches ;  average  yields  per  acre,  as  follows : 

From  cultivation,  1  inch  deep 44  bushels. 

From  cultivation,  2  inches  deep 43  bushels. 

From  cultivation,  3  inches^deep 41  bushels. 

From  cultivation,  4  inches  deep  ( last  three  years  only). .  .29  bushels. 

Yields  in  1896— 

Culture,  1  inch  deep 52  bushels. 

Culture,  2  inches  deep 51  bushels.  . 

Culture,  3  inches  deep 53  bushels. 

Culture,  4  inches  deep 47  bushels. 

The  low  average  yields  in  the  first  total  are  due  to  drouths 
in  1893,  1894  and  1895. 

V.      EXPERIHBNTS   WITH    CORN   CULTIVATORS. 

The  following  named  implements  have  been  under  trial  in 
this  experiment : 

1.  The  Albion  spring  tooth  wheel  cultivator,  with  six  teeth 
in  each  gang. 

2.  The  Tower's  surface  cultivator,  whose  reversible,  flat  blades 
shave  the  soil,  but  stir  it  only  to  a  very  slight  depth. 

3.  The  Hoosier  cultivator,  which  has  flat  blades,  whose  ac- 
tion is  much  the  same  as  that  of  Tower's  cultivator. 

4.  The  Corn  plow-  consisting  of  two  shovels  in  each  gang. 
Bull  tongues  have  been  used  instead  of  the  inside  shovel  for 
the  first  and  second  cultivation,  as  a  rule. 

5.  The  Planet  Junior  one-horse  cultivator,  with  leveling  at- 
tachment. 
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6.  Breed's  weeder,  a  shallow  working  tool  with  numerous 
•curved  spring  teeth.  This  implement  has  been  used  for  the 
first  two  cultivations  and  then  succeeded  by  the  one-horse 
harrow. 

The  results  obtained  by  these  cultivators  are  shown  in  the 
following  table : 


Name  op  Cultivator. 

Time  Under  Trial. 

Yield  per  Ac  be. 

Albion  BDrinfiT  tooth 

8  years 

57  bushels. 

The  Corn  olow 

8  years 

55  bushels. 

The  Hoosier 

7  years 

55  bushels. 

Tower's 

4  years 

56  bushels. 

Planet  Junior 

5  years 

53  bushels. 

Breed's  weeder  and  harrow 

3  years 

53  bushels. 

The  above  showing  is  unfair  to  the  implements  which  have 
been  under  trial  a  short  time,  owing  to  the  drouths  of  1893, 
1894  and  1895. 

The  yields  obtained  in  1896  from  these  implements  are  as 
follows : 

Albion  spring-tooth  cultivator 82.48  bushels. 

Corn  plow 85.60  bushels. 

The  Hoosier  cultivator 88.40  bushels. 

Tower's  cultivator 87.86  bushels. 

Planet,  Jr.,  cultivator 82.78  bushels. 

Breed's  weeder  and  harrow 82. 14  bushels. 


VI.    Effects  of  Previous  Manuring  on  Yield  of  Corn. 


The  ground  devoted  to  this  experiment  has  grown  corn  con- 
tinuously since  1880.  In  1883  and  1884,  fresh  horse  manure 
was  applied  to  alternate  plats,  amounting  for  the  two  years  to 
about  50  tons  per  acre.  No  manure  has  been  used  in  this 
series  of  plats  before  or  since  the  two  years  named.  The  ma- 
nured plats  show  an  average  increased  yield  per  acre  of  more 
than  10  bushels.  The  aggregate  increase  from  the  manure  in 
13  crops  has  been  132  bushels  to  the  acre.  The  increase  in 
1896  was  three  bushels  to  the  acre,  showing  that  the  manure 
has  not  yet  been  exhausted. 

The  crop  of  1887  was  an  almost  total  failure,  owing  to  the 
severe  drouth  that  year,  and  it  is  not  therefore  included  in  the 
figures  given  above. 
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VII.    Thb    Effbct   op    Rotative   Cropping    and   Continuous 

Grain  Growing  on  Yield. 

Corn,  wheat  and  oats  have  been  grown  continuously  or  in  al- 
ternation^ one  with  another,  on  one  series  of  plats  for  15  years. 
The  same  crops  have  been  grown  in  rotation  with  grass  and  clover 
on  an  adjacent  series  of  plats  for  a  like  period.  The  grain, 
hay,  stalks  and  straw  have  been  regularly  removed  from  both 
series  of  plats  and  no  manure  or  fertilizer  has  been  used  on 
either  series  since  the  experiment  began. 

The  average  yields  per  acre  on  the  two  series  are  as  follows : 


Name  of  Crop. 

•  All-Grain 
Series. 

Rotative  Series. 

Gain  From 
Rotation. 

Corn 

27  bushelB 

27  bushels 

14  bushels 

33  bushels 

34  bushels 

20  bushels 

6  bushels. 

Oats 

7  bushels. 

Wheat 

6  bushels. 

I 

The  gains  from  rotation  expressed  in  per  cents,  are,  corn, 
22  per  cent.;  oats,  26  per  cent.;  wheat,  44  per  cent.  Both 
series  were  plowed  aud  put  into  corn  in  the  spring  of  1896. 
The  ioUowing  yields  per  acre  were  obtained: 

All-grain  series 48.42  bushtls. 

Rotative  seri- s 54.08  bushels. 

Gain  from  rotation 5.66  bushels. 

Per  cent,  gain 11. 7    bushels. 

Two  important  results  w^ere  gained  from  this  experiment: 

1.  Larger  crops  can  be  secured  by  a  judicious  system  of 
cropping. 

2.  The  fertility  of  the  soil  is  better  conserved  by  such  a 
system  of  cropping. 

VIII.     Heavy  and  Light  Applications  of  Manure  and  . 

Fertilizer. 

This  experiment  was  begun  in  1889,  and  has  been  carried  on 
continuously  since.  The  plan  of  the  experiment  includes  a  va- 
riety of  crops  to  be  grown  in  shorfer  or  longer  rotations,  and 
also  the  continuous  growing  of  wheat  and  corn  on  the  several 
series  of  plats.  Certain  plats  in  each  of  the  several  series 
received  heavy  and  light  applications  of  fertilizers  or  manure. 

Frequently  recurring  and    severe   droughts    have  thus  far 
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greatly  interfered  with  this  series  of  experiments.  In  some 
cases  the  drouth  has  been  so  intense  as  to  prevent  the  manure 
or  fertilizer  from  having  any  beneficial  eft'eet  upon  the  yield. 

The  lighter  applications  of  manure  have  generally  proved 
profitable.  Heavy  manuring  has  proved  very  unprofitable  (in 
a  few  instances),  or  less  profitable  than  light  manuring.  The 
lighter  applications  of  fertilizers  have  in  some  instances  proved 
profitable,  while  the  heavy  applications,  though  sometimes 
producing  a  marked  efiect  on  yield,  have  generally  proved  un- 
profitable. 

In  explanation  of  the  above  it  should  be  stated  that  the  soil 
of  the  station  farm  is  still  sufficiently  fertile  to  produce,  in 
favorable  seasons,  about  twenty  bushels  of  wheat  or  forty 
bushels  of  corn  without  fertilization. 


IX.    Comparative  Yield  of  Common  and  Kamr  Corn. 

The  experiment  was  undertaken  in  the  spring  of  1896  to  de- 
termine the  relative  yield  of  stalk  and  grain  of  common  corn 
as  compared  with  the  red  and  white  varieties  of  Kafir  corn. 
The  plats  which  were  devoted  to  this  experiment  lay  side  by 
side,  and  were  of  the  same  form  and  size,  about  one-tenth  acre 
each.  The  accompanying  table  gives  the  yield  in  pounds  of 
stalks  and  in  bushels  of  grain  fifty- six  pounds  each. 

The  yields  of  the  two  varieties  of  Kafir  corn  were  deter- 
mined from  sample  heads,  and  are  therefore  only  approxi- 
mately accurate. 

YIELDS  PER  ACRE  OF  CORN  AND  KAFIR  CORN. 


Variety. 


Stalks. 


Grain. 


Total  Crop. 


Purdue  vellow  corn 
Red  Kafir  corn  .  . . . 
White  Kafir  corn  .  . 


6,972  pounds. , 
10,706  pounds.. 
11,205  pounds. . 


79.60  bushels. . 
18.87  bushels. . 
25.51  bushels. . 


11,544  pounds. 
11,763  pounds. 
12,634  pounds. 


It  appears  that  the  white  Kafir  corn  gave  a  considerably 
heavier  yield  of  total  crop,  but  that  the  yield  of  the  grain  of 
both  varieties  was  much  less  than  that  of  corn.  This  is  in 
part  due  to  the  fact  that  a  rather  early  frost  prevented  the  full 
maturing  of  the  Kafir  corn. 
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X.      COMPARATIVB  TeST   OF   VaRIBTIBS   OF   CORN. 

This  experiment  has  been  conducted  three  years.  Its  pur- 
pose is  to  determine  the  adaptation  of  a  few  leading  varieties  of 
corn  to  the  diiferent  sections  of  the  State  and  also  to  note  the 
effect  of  climate  and  soil  on  the  height  of  stalk,  yield,  etc. 
The  following  table  shows  the  average  results  obtained,  for  the 
three  years  of  the  test,  in  the  several  counties  in  which  the  ex- 
periment was  tried. 
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The  table  shows  some  interestiug  variations  in  yield  as  well 
as  in  height  of  ear  and  of  entire  stalk.  The  almost  universal 
opinion  of  those  who  aided  the  station  in  making  the  test  is  to 
the  effect  that  home  grown  varieties  are  more  satisfactory  than 
those  from  other  localities. 

Most  of  the  field  and  tabular  work,  connected  with  the  ex- 
periments of  this  department,  was  performed  by  the  Assistant 
Agriculturist,  Mr.  W.  B.  Anderson,  who  discharged  his 
duties  in  a  very  careful  and  efficient  manner. 

Respectfully  submitted, 

W.  C.  LAT TA, 

Agriculturist. 


REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


To  a  S.  Plumb,  Director: 

Sir — The  work  in  this  department  for  the  year  1896  has 
been,  on  the  whole,  as  successful  as  heretofore,  while  some 
of  the  experiments  have  given  results  that  are  more  than 
usually  gratifying,  both  on  account  of  their  scientific  bearing 
and  their  distinctly  practical  character.  Much  of  the  work 
has  necessarily  been  upon  subjects  carried  over  from  the  pre- 
ceding year,  in  accordance  with  the  method  of  work  explained 
in  the  last  report,  but  some  new  and  rather  striking  experi- 
ments have  also  been  inaugurated  that  have  led  to  excellent 
results.  Of  these  the  most  prominent  is  the  introduction  of  a 
new  fungicide,  known  in  the  market  as  formalin,  which  proves 
to  be  a  satisfactory  substitute  for  corrosive  sublimate  in  the 
prevention  of  potato  scab,  while  possessing  the  great  advantage 
of  lacking  poisonous  properties.  A  perfectly  safe  as  well  as 
efficient  preventive  for  this  important  crop  disease  has,  been 
greatly  needed,  and  its  discovery  is  likely  to  meet  with  an 
appreciative  reception^ 

Besides  the  several  lines  of  experimental  work  carried  on 
during  the  year,  and  which  will  presently  be  mentioned  more 
specifically,  the  interior  of  the  greenhouse  has  been  some- 
what remodeled  and  the  laboratories  renovated.  It  is,  there- 
fore, thought-  to  be  an  appropriate  time  to  publish  a  brief 
description  of  the  appliances  and  facilities  for  botanical  work 
possessed  by  the  Station.  This  seems  the  more  desirable  as 
many  inquiries  have  shown  a  desire  on  the  part  of  the  public 
to  have  a  better  acquaintance  with  the  institution  in  its  several 
departments  and  classes  of  work.  A  brief  account  of  the 
botanical  department  was  given  in  the  first  annual  report  for 
1888,  but  since  then  there  have  been  additions  and  changes, 
and  a  steady  growth  that  makes  the  department  of  to-day  a 
far  more  efficient  means  of  serving  the  public  than  the  report 
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of  eight  years  ago  would  indicate.  Therefore,  after  giving  an 
outline  of  the  work  for  the  last  year,  the  present  condition  of 
the  varioQS  appliances  for  carrying  on  the  work  will  be  de- 
scribed. 

• 

Principal. Invbstigations  of  the  Year  1896. 

It  is  impossible  to  give  in  this  place  more  than  a  brief  men- 
tion of  the  principal  topics  on  which  work  has  been  done. 
There  are  many  things  which  consume  time,  sometimes  quite 
out  of  proportio.n  to  the  intrinsic  value  of  the  information  se- 
cured or  results  obtained,  which  call  for  no  statement;  such  are 
the  naming  of  specimens  of  plants,  usually  of  weeds,  advice 
upon  all  kinds  of  subjects,  tests  of  seeds  and  alleged  important 
new  vegetables  and  flowers,  tr^^als  of  various  plant  foods  and 
remedies  for  diseases,  etc.  These  matters  are  usually  answered 
by  letter,  sometimes  when  of  sufficient  general  importance, 
through  the  press.  Investigation  is,  however,  considered  the 
chief  work  of  the  department  and  the  only  part  calling  for 
specilic  mention. 

Potatoes.  The  recent  rapid  prominence  attained  by  formalin 
(also  called  formaldehyde)  as  a  germicide,  as  well  as  for  other 
practical  purposi^s,  naturally  suggested  its  use  in  the  preven- 
tion of  plant  diseases.  The  initial  trial  made  in  the  green- 
house during  the  winter  of  1895-6,  looking  toward  its  use  in 
the  prevention  of  potato  scab,  showed  that  tubers  soaked  for 
some  hours  in  a  solution  of  various  strengths  up  to  one  part  in 
500  of  water,  were  apparently  unaftected  in  their  growth  by 
the  treatment  for  either  better  or  worse,  so  far  as  could  be  told 
from  the  subsequent  appearance.  Further  test  in  the  green- 
house indicated  that  while  innocuous  to  the  potato  plant,  it 
had  germicidal  action  on  the  scab  germ  and  largely  or  quite 
prevented  scab  in  the  crop  of  tubers  raised  from  such  treated 
seed.  These  preliminary  trials  were,  indeed,  of  the  most 
promising  character. 

Upon  the  opening  of  spring,  field  trials  of  the  new  fungicide 
were  inaugurated,  based  upon  the  data  obtained  in  the  green- 
house trials.  Xot  only  were  a  series  of  experiments  made  at 
the  Station,  but  the  following  persons  consented  to  make  inde- 
pendent tests  of  the  new  substance  and  to  report  to  the  Station. 
They  were  Mr.  T.  B.  Terry,  of  Hudson,  Ohio;    Mr.   Arthur 
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Hoadley,  of  Ockley,  Ind. ;  Mr.  William  M.  Reser,  of  Lafayette, 
Ind.,  and  Mr.  J.  H.  Skinner,  of  Romney,  Ind.  In  all  the  trials 
of  the  season  the  results  were  of  the  most  favorable  sort,  and 
appear  to  fully  warrant  the  belief  that  in  formalin  the  farmer 
has  a  valuable,  cheap,  non-po'sonous  and  satisfactory  means  of 
practically  preventing  pota  o  scab.  The  full  report  <«f  this  se- 
ries of  experiments  has  been  written  up  and  is  now  ready  to 
appear  in  the  form  of  a  bulletin. 

Hoses.  An  experiment  upon  the  eifectiveness  of  diflerent 
forms  of  phosphates  upon  roses  was  carried  out  in  the  vegeta- 
tion house  with  excellent  results.  The  work  was  especially 
under  the  charge  of  Mr.  Wm.  Stuart,  the  assistant  botanist. 
The  roses  were  selected  to  be  as  nearly  as  possibl*^  of  uniform 
size  and  vigor.  They  were  grown  in  zinc  cans  with  good  bot- 
tom drainage,  one  plant  in  a  can,  using  two  kind-s  of  soil,  a 
clay  loam  and  a  light  garden  loam.  The  test  included  80  plants 
of  Kaiserin  Augusta  Victoria  and  42  of  Perle  des  Jardin.  The 
forms  of  phosphate  used  were  raw  bone  meal,  dissolved  bone 
black,  Pamunky  ph«  sphate  and  super  phosphate,  the  first 
named  giving  the  best  results.  The  results  were  determined 
by  the  number  and  q'lality  of  the  .flowers,  and  length  and 
number  of  the  internodes.  The  full  report,  which  is  to  be  put 
in  the  form  of  a  bulletin,  will  contain  many  interesting  details 
that  can  not  be  mentioned  here. 

Corn,  The  study  of  the  occurrence  of  corn  smut  and  its  pre- 
vention by  spraying  was  continued  during  the  season  in  much 
the  same  manner  as  reported  for  1895,  and  with  similar  results. 
The  unusual  amount  of  rain  in  July  interfered  with  the  eifect- 
iveness of  the  spraying,  and  a  heavy  wind  storm  on  July  19, 
which  broke  down  much  of  the  corn  of  the  experimental  plats, 
especially  contributed  toward  making  the  test  incomplete. 
The  results  so  far  attained  have,  however,  seemed  of  sufficient 
value  to  warrant  their  publiction  in  bulletin  form,  an<l  are 
now  being  arranged  for  the  purpose. 

Carnations.  The  work  which  has  been  carried  on  since  1888 
in  the  investigation  of  the  bac'eriosis  of  carnations,  a  wide- 
spread and  important  disease  of  carnations,  first  detected  and 
made  known  by  this  department,  was  embodied  in  a  bulletin 
(No  59)  of  25  paged  and  eight  partly  colored  plates,  issued  in 
March.  The  bulletin,  which  gives  practical  directions  for  pre- 
venting the  disease,  has  been    w^armly  received  by  carnation 
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specialists  and  florists  in  general.  The  recommendations  which 
have  grown  out  of  this  work  have  been  widely  adopted  and 
have  brought  about  an  entire  change  in  the  methods  of  water- 
ing and  other  details  of  treatment  of  the  carnation  under  glass. 
A  noteworthy  feature  of  the  bulletin  is  the  use  of  two  colored 
plates,  the  first  so  far  issued  by  the  Station,  which  illustrate  a 
part  of  a  diseased  plant  and  three  culture  tubes  of  the  germ, 
done  in  the  most  creditable  style  of  chromolithography. 

A  peculiar  abnormal  condition  of  the  flower  buds  of  the  car- 
nation was  examined  in  the  early  part  of  the  year,  and  a  paper 
on  the  same  presented  before  the  American  Carnation  Society 
at  its  annual  meeting  in  New  York.  The  petals  of  the  flower 
become  adherent  in  the  bud,  and  are  unable  to  separate  at  time 
for  opening.     The  cause  was  not  ascertained. 

Leltuce.  During  the  \tinter  of  1895-6  two  crops  of  lettuce 
were  grown  in  the  greenhouse  for  the  purpose  of  studying  the 
best  ways  of  feeding,  watering  and  handling  this  important 
winter  crop.  Excellent  data  were  secured.  The  work  is  being 
repeated,  however,  with  some  modifications,  during  the  present 
winter  (1896-7),  and  when  the  records  are  arranged,  the  whole 
subject  will  be  given  to  the  public  in  the  foi'm  of  a  bulletin. 

Cinerarias.  An  examination  into  the  merits  of  the  cineraria 
as  a  flowering  and  decorative  plant  has  been  begun.  Seeds 
were  sown  in  June  and  at  subsequent  periods,  and  the  first 
flowers  appeared  in  December.  Seeds  have  I  een  obtained  from 
most  of  the  large  dealers  in  this  country  and  from  some  of  the 
most  prominent  ones  in  Europe.  About  seventy  packets  of 
seeds  are  being  tested,  which  include  most  of  the  best  varieties 
known.     It  is  yet  too  early  to  speak  of  the  value  of  this  work. 

Weeds.  Considerable  attention  is  given  to  the  occurrence 
and  spread  of  weeds  in  the  State.  The  intention  is  to  gather 
data  as  it  comes  to  hand,  and  to  publish  information  from  time 
to  time.  A  newspaper  bulletin  giving  directions  for  destroying 
the  Russian  thistle  was  issued  in  June. 

Other  topics.  The  trial  of  sub-irrigation  for  the  garden  was 
repeated  this  season  with  only  indiflferent  results.  Three  news- 
paper bulletins  were  issued  during  the  year.  Beside  the  one 
on  weeds,  already  mentioned,  one  was  devoted  to  w^indow  gar- 
dening, written  by  the  Assistant  Botanist,  and  the  third  to  the 
use  of  corrosive  sublimate  for  the  prevention  of  potato  scab. 


FLOOR  PLAN  OF  BOTANICAL  LABORATORY,     Fig.  1. 
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Equipment  of  the  Dkpartment. 

The  department  hae  assigned  to  it  and  uses  for  its  work  two 
laboratory  rooms  with  small  store  room  and  photographic  dark 
room,  a  room  for  library  and  office,  two  greenhouse  rooms,  a 
vegetation  house  and  from  a  half  acre  to  two  acres  of  ground 
as  may  be  required  in  different  years. 

The  Main  Laboratory  is  20  feet  square,  amply  lighted  and 
provided  with  more  than  the  customary  littings  for  convenient 
use  of  water  and  gas.  The  available  wall  space  is  occupied 
with  cases  and  desks,  quite  well  supplied  with  the  necessary 
kinds  of  glass  and  porcelain  ware,  reagents  and  stains,  supplies 
for  the  microscope  and  other  special  aids  to  research. 

A  b  »ard  shelf  under  the  triple  south  window  makes  the  best 
kind  of  work-table  for  using  with  a  microscope,  especially  as 
the  light  is  modified  with  white  Holland  shades.  A  Zeiss 
microscope,  with  a  number  of  lenses  made  by  Zeiss,  Spencer 
and  Bausch  and  Lomb,  an  Abbe  camera  lucida,  a  temperature 
chamber  for  the  microscope  and  a  microphotographic  attach- 
ment, permit  the  carrying  out  of  investigations  of  almost  all 
kinds  in  which  the  microscope  is  a  prime  requisite.  The 
laboratory  also  possesses  a  Verbeek  atid  Peckholdt  analytical 
balance.  Springer  torsion  balance  for  fine  weighings,  and  other 
balances  for  coarse  work.  An  instantMueous  water  heater 
above  the  sink  is  one  of  the  special  convenierices  of  this  room. 

The  Bacteriological  Laboratory  possesses  a  large  hood  to  carry 
off^  vapors  and  gases,  a  vegetation  chamber  for  cultivation  of 
germs  at  constant  temperature,  steam  and  dry  sterilizers  and 
other  appliances  for  working  upon  bacterial  and  other  germ 
diseases 

The  Photographic  Dark  Room  is  fitted  up  with  shelving  and 
sink,  and  supplied  with  water  and- gas.  The  department  pos- 
sesses a  camera  provided  with  a  5x8  wide  angle  lens,  made  by 
Bausch  &  Lomb,  and  limited  appliances  for  developing^  and 
printing  photographs 

The  Office  and  Library  is  a  room  12  by  20  feet,  with  wall 
cases  for  books,  an  herbarium  case  and  an  office  desk.  The 
last  is  used  by  the  Botanist,  while  a  desk  for  the  Assistant 
Botanist  is  placed  in  the  main  laboratory. 

3 — Agr.  Ex.  Station. 


34 

The  botanical  library  of  the  station  contains  about  200  bound 
volumes  and  a  few  pamphlets.  About  three-fourths  of  these 
are  serial  publications,  and  the  remainder  chiefly  works  on 
fungi,  bacteria  and  plant  diseases.  They  are  distributed  as 
follows : 

Zeits.  fiir  wi88.  Mikroskopie,  1884-88 5  vols. 

Zeite.  fur  Pflanzenkrankheiten,  1891-96 6  voIb. 

Hedwigia,  1852-1884 23  vols. 

Berichte  der  Deutscheu  Bot.  Gesellschaft,  1883-96 14  vols. 

Botanische  Zeitung,  1886,  1888,  1890-96 9  vols. 

Botanisches  Centralblatt,  1888-96 36  vols. 

Just's  Bot.  Jahresbericht,  1873-81,  1886-88 12  vols. 

Centr.  fur  Bakt.  und  Parasit.,  1887-96 20  vols. 

Miscellaneous  serial  and  other  works 75  vols. 


Total 200  vols. 

The  Station  herbarium  can  scarcely  be  said  to  have  been  be- 
gun. The  only  mountt'd  specimens  are  the  two  centuries  of 
Halsted's  "American  Weeds,"  and  five  centuries  of  Linhart's 
"  Fungi  Hungarici."  The  number  of  unmounted  specimens  is 
insignificant.  The  demands  upon  the  department  for  the  iden- 
tification of  weeds  and  other  flowering  plants,  and  of  parasitic 
fungi  causing  diseases,  could  not  have  been  satisfactoiily  met 
had  it  not  been  for  the  availableness  of  the  large  collection  of 
flowering  plants  and  fungi  owned  by  the  Botanist. 

The  instruction  of  students  in  the  regular  Qniversity  courses  is 
part  of  the  duty  of  the  Botanist  during  the  months  of  January, 
February,  March.  April  and  May,  and  the  laboratory  work  ar- 
ranged for  such  students  is  carried  on  in  the  rooms  of  the  Sta 
tion.  The  number  of  students — Junior,  Senior  and  Post-grad- 
uate— has  varied  for  the  diflerent  years  from  four  to  fifteen, 
and  the  laborat'jry  is  occupied  by  them  from  six  to  ten  hous- 
each  week.  For  this  work  the  University  has  provided  a  fair 
amount  of  apparatus  which  supplements  that  owned  by  the  Sta- 
tion. After  the  present  year  another  laboratory  room  containing 
about  300  feet  of  fl  »or  space  will  be  connected  with  the  general 
laboratory  and  fitted  up  for  the  exclusive  purpose  of  instruc- 
tion. The  association  of  the  two  classes  of  work  has  had  re- 
ciprocil  advantages,  especially  in  providing  a  larger  supply  of 
apparatus  than  either  the  Station  or  the  University  coul<J  have 
readily  furnished  independently. 


EXPERIMENT  STATION  QREENHOUSE.    Rg.  2. 

The  greenhouses  consist  of  a  lean-to,  on  the  same  level  and 
directly  connected  with  the  general  laboratory,  having  a  floor 
space  of  12  by  18  feet,  and  facing  the  south.  Beyond  this  room 
is  another,  a  little  larger,  running  at  right  angles,  with  a  short 
span  to  the  eaat.  The  rooms  are  heated  with  atearn  from  the 
boiler  which  aiipplies  the  laboratories  and  offices  of  the  Station 
building,  and  through  pipe  radiators  of  the  usual  pattern,  placed 
against  the  walls.  There  arc  two  radiators  in  each  room,  which 
may  be  used  independently ;  and  to  further  control  the  amount 
of  heat,  four  of  the  six  pipes  of  each  radiator  are  supplied  with 
manifold  valves,  so  that  each  can  be  shut  oft,  or  turned  on,  in- 
dependently of  the  others.  An  electrical  apparatus  for  the 
automatic  control  of  the  steam  is  also  in  place,  and  is  used  at 
times.  The  two  rooms  are  kept  at  the  same,  or  at  different 
temperatures,  aa  required  for  the  experiments  at  hand. 

The  houses  are  fitted  with  aide  benches,  and  in  the  lean-to 
portion  a  tier  of  shelves  has  recently  been  put  in,  rising  against 
the  brick  wall  forming  the  north  side,  which  gives  a  large 
amount  of  available  space,  and  brings  the  plants  nearer  to  the 
light.  Ill  the  other  room  the  principal  bench  is  3|  feet  wide  by 
19  feet  long,  and  for  three  years  was  fitted  with  a  system  of 
subirrigation,  made  of  three-inch  tiling,  having  the  joints  cov- 
ered with  mortar.  The  water  was  run  into  it  at  one  end  and 
escaped  through  the  walls  of  the  tiling  and  through  cracks,  an 
opening  at  the  farther  end  permitting  an  overflow,  if  too  much 
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water  were  introduced.  This  worked  fairly  well,  but  for  pur- 
poses of  experiment  was  too  uneven  in  distribution  of  the  water 
and  in  the  space  occupied  by  the  tiling. 

The  subirrigatiou  system  now  in  use,  put  in  place  in  Sep- 
tember, gives  perfect  satisfaction.  The  bench  has  a  water 
tight  zinc  lining  over  the  bottom,  and  extending  three  inches 
up  the  sides.  In  this  pan  are  laid  common  soft  building  brick, 
placed  close  together  on  edge.  The  soil  is  added,  and  treated 
in  the  usual  manner.  Water  is  introduced  through  small  pipes 
in  the  front  edge  of  the  bed,  and  the  overflow  escapes  through 
openings  at  suitable  heights  in  the  back  side  of  the  bed.  A 
crop  of  lettuce  grown  on  this  bench  has  required  no  overhead 
watering,  and  the  soil  remains  in  a  strikingly  porous  and  friable 
condition,  especially  favorable  to  plant  growth. 

The  vegetation  house  was  erected  in  1893.  It  is  a  glass  and 
wood  structure,  20  by  50  feet  in  size,  with  the  whole  north  side 
occupied  with  doors  10  feet  high.  Tracks  extend  across  the 
house,  under  each  door  and  beyond  for  60  feet.  Two  trucks, 
each  with  a  platform  of  2J  by  7  feet,  are  allotted  to  each  track, 
and  on  these  the  plams  for  the  experiment  are  placed.  The 
plants  are  kept  in  the  open  air  in  favorable  weather,  but  on 
the  approach  of  storms  or  chilly  wcdther  are  run  into  the 
house.  No  provision  is  made  for  artificial  heat,  and  the  house 
is  chiefly  used  in  summer.  In  the  larger  number  of  experi- 
ments the  plants  are  grown  in  zinc  cans  having  an  opening  by 
which  they  may  be  watered  from  the  bottonu  Most  excellent 
results  have  been  obtained  by  this  method  of  experimentation ; 
and  the  vegetation  house  is  considered  one  of  the  specially 
valuable  appliances  of  the  department  for  securing  uniformity 
of  conditions  for  the  growth  of  plants  under  experiment. 

The  open  ground  used  by  the  department  is  a  very  necessary 
part  of  the  equipment.  In  it  are  tried  many  experiments  that 
have  had  iheir  preliminary  tests  in  the  greenhouse,  vegetation 
house  or  laboratory.  Quite  a  number  of  species  of  shrubs  and 
suffruticose  and  herbaceous  perennials  are  kept  at  hand,  which 
in  various  ways  lend  themselves  to  observation  and  experiment 
in  connection  with  many  subjects  of  inquiry.  The  garden  also 
receives  the  overflow  of  the  greenhouse  during  the  warm 
months,  and  on  the  other  hand  serves  as  a  place  for  starting 
plants  destined  for  winter  use. 


37 

The  botanical  department  of  the  Station  is  fitted  for  a  wide 
range  of  experimental  work,  but  the  amount  of  assistance 
available  requires  that  the  main  part  of  the  labor  be  restricted 
to  a  few  lines  of  inquiry,  which  so  far  have  fallen  partly  in 
the  domain  of  pathology  and  partly  in  that  of  physiology. 

Respectfully  submitted, 

J.  C.  Arthur, 

Botanist. 
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REPORT  OF  THE  CHEMICAL  DEPARTMENT* 


To  C.  S.  Plumbs  Director: 

Sir — The  following  is  a  summary  of  the  work  of  the  Chemi- 
cal Department  for  the  year  1896 : 

Description  of  the  Chemical  Laboratory. 

During  the  past  year  the  Laboratory  has  been  removed  from 
the  second  floor  to  the  first  floor  of  the  east  wing  of  the 
Station  building,  and  the  south  wing  formerly  used  for  storage 
has  been  finished  and  t  quipped  for  a  Laboratory.  The  plan  of 
the  new  Laboratory  is  shown  in  Fig.  3  It  consists  of  nine 
rooms  conveniently  arranged  for  chemical  work.  The  base- 
ment under  the  east  wing  is  also  used  for  storage.  The  desks 
aggregate  200  feet  in  length  against  60  in  the  old  Laboratory, 
and  the  floor  space  and  storage  room  has  been  increased  in 
even  greater  proportion.  This  permits  a  considerable  space  to 
be  devoted  to  apparatus,  which  is  permanently  mounted,  and 
6aves  much  time  and  risk  of  breakage  in  constantly  fitting  up 
and  dismounting  apparatus.  All  permanent  apparatus  is  sup- 
ported from  above  as  shown  in  plate  III,  and  any  piece  of  ap- 
paratus, however  complex,  can  be  removed  without  dismount- 
ing it  or  separating  its  parts  by  simply  unscrewing  the  nut  on 
the  overhead  support.  Desks  are  equipped  with  gas,  water, 
vacuum,  air  pressure  and  live  steam. 

Two  fire  proof  rooms  are  provided  for  work  with  materials 
of  inflammable  nature,  and  water,  steam  and  gas  connections 
are  carried  out  through  the  side  wall  to  provide  for  specially 
dangerous  work  being  conducted  outside  the  building. 

The  changes  made  in  the  Laboratory  and  the  removal  to  new 
quarters  seriously  interfered  with  the  laboratory  work  during 
the  summer  months.  But  the  improved  facilities  for  work, 
and  the  increased  safety  of  men  and  property-  far  mor£  than 
ofli»etthis.  ::  '.  -  . ::-    '^':'^ 
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Index  to  Permanent  Apparatus. 

(See  Fig,  3.) 

I.  Apparatus  for  carbonic  acid  determinations. 

II.  Stills  for  ammonia,  fatty  acids,  etc. 

III.  Telephone. 

IV.  WashsUnd. 
V.  Air  pumps. 

VI.  Combustion  furnaces. 

VII.  Kjeldahl  distilling  apparatus. 

VIII.  Coils  for  drying  green  fodder,  etc. 

IX.  Glass  blowing  table. 

X.  Titration  apparatus. 

XI.  Fiber  apparatus. 

XII.  Apparatus  for  drying  in  hydrogen. 

XIII.  Constant  temperature  drying  ovens. 

XIV.  Special  digestion  apparatus  with  tanks. 

XV.  Motors  overhead,  blast  lamps  and  shafting  on  desk,  force  pumps  below. 

XVI.  Stirring  apparatus. 

XVII.  Humus  apparatus. 

XVIII.  Distilled  water  apparatus. 

XIX.  Baths  for  phosphoric  acid  work. 

XX.  Tools. 

XXI.  Mills. 

XXII.  Sampling  table. 

XXIII.  Glass  tubing  racks. 

XXIV.  Office  desks. 
XXV.  Coat  racks. 

Fertilizer  Experimknts  on  Clay  Soils. 

In  the  spring  of  1896  I  visited  southern  Indiana  for  the  pur- 
pose of  selecting  suitable  land  for  conducting  fertilizer  experi- 
ments with  special  reference  to  clay  soils  of  different  types. 
The  people  of  that  section  of  the  State  manifested  a  lively 
interest  in  the  matter,  and  plats  of  land  on  the  farms  of  Messrs. 
B.  F.  Turley  and  William  Burton  were  selected  in  Orange 
County  and  a  plat  of  land  on  the  farm  of  Mr.  George  P. 
Campbell,  in  Monroe  County.  The  crop  on  all  these  lands  was 
corn,  and  the  season  was  particularly  favorable  for  the  crop. 
I  attended  personally  to  the  platting  of  the  ground,  the  appli- 
cation of  the  fertilizers,  and  the  weighing  of  the  crops  after  the 
harvest.  Several  visits  of  inspection  were  made  to  the  fields 
during  the  summer. 

The  results  of  the  fertilizers  were  well  defined  and  will  ap- 
earviit^  ljiiUel:i^  form.     The  lands  were  put  in  wheat  this  fall 
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and  the  fertilizer  tests  were  extended  to  cover  more  points  in 
regard  to  sources  of  phosphoric  acid  and  methods  of  applica- 
tion. The  Station  is  under  many  obligations  to  Mr.  B.  F.  Turley 
and  Mr.  Joe  A.  Burton,  of  Orleans,  and  Mr.  George  P.  Camp- 
bell, of  Bloomington,  for  their  valuable  assistance  and  hearty 
co-operation  in  the  work. 

The  greater  quantity  of  fertilizers  used  in  the  State  is  ap- 
plied to  the  southern  counties,  and  it  seems  desirable  to  conduct 
further  experiments  on  crops  in  rotation  in  order  to  obtain  the 
data  necessary  to  give  farmers  reliable  information  in  regard  to 
the  needs  of  typical  soils  of  that  section. 

In  connection  with  the  fertilizer  work  on  corn,  an  experiment 
on  a  very  limited  scale  was  made  on  apples  trees  in  the  orchard 
of  Mr.  J.  A.  Burton.  One  of  these  experiments  was  made  on 
a  tree  infected  with  root  rot,  and  the  treatment  caused  a  new 
bark  to  form  on  the  diseased  root  crown.  This  was  a  matter 
of  much  surprise  to  those  familiar  with  the  disease.  As  the 
disease  is  causing  widespread  injury  to  trees  in  that  section, 
the  work  will  be  continued  on  a  much  larger  scale  the  coming 
season. 

Laboratory  Studies  of  Available  Plant  Food  in  Soils. 

When  the  Station  was  established  samples  of  soil  and  sub- 
soil were  drawn  from  all  the  experimental  plats.  At  the  end 
of  live  years  another  set  of  samples  was  taken.  Considerable 
work  was  done  comparing  these  sets  of  samples  by  the  ordi- 
nary methods  of  analysis.  No  satisfactory  results  were  ob- 
tained showing  either  eflects  of  cropping  or  effects  of  applica- 
tion of  fertilizers.  An  attempt  was  made  to  devise  methods 
especially  adapted  to  determination  of  available  plant  food. 
For  this  purpose  the  principle  of  soil  absorption  was  used  as  a 
basis  for  the  work  on  available  potash,  the  solubility  of  phos- 
phates of  iron  and  alumina  as  the  basis  of  work  on  phosphoric 
acid,  and  the  determioation  of  the  nitrogen  content  of  humus 
(suggested  by  Hilgard)  as  the  basis  of  the  work  on  nitrogen. 

In  addition  to  the  Station  soils  with  known  history,  I  ob- 
tained, through  the  courtesy  of  Dr.  A.  M.  Peter,  of  the  Ken- 
tucky Station,  samples  of  soils  from  four  plats  of  the  Ken- 
tucky Station.  These  soils  had  been  used  for  the  investigations 
of  the  soil  reporters  of  the  Association  of  OflScial  Agt'itTiitural 
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Chemists,  and  in  addition  to  giving  us  a  soil  of  a  different  type 
with  known  history,  they  afforded  samples  on  which  very  ex- 
tensive analytical  investigations  had  been  conducted.  Two  of 
the  soils  of  southern  Indiana,  which  are  from  the  farms  under 
experiment  for  the  fertilizers  work  mentioned  above,  were  also 
included  in  the  work.  Thus  we  had  four  types  of  soil  all  of 
which  were  under  field  tests. 

The  results  of  this  work  have  been  most  encouraging,  and  I 
believe  we  have  methods  of  obtaining  the  availability  of  plant 
food  in  soils  that  are  superior  to  any  heretofore  proposed* 
The  results  of  this  work  are  ready  for  publication. 

Mkdicated  Cattle  Foods. 

A  number  of  medicated  cattle  foods  were  collected  and  anal- 
yses of  them  have  been  completed.  The  analyses  show  that 
the  price  charged  is  very  far  in  excess  of  the  feeding  value. 
Sometimes  the  price  of  a  given  weight  of  the  food  is  in  excess 
of  the  price  of  an  equal  weight  of  the  highest  priced  medical 
ingredients  contained  in  the  mixture.  The  results  of  these  ex- 
aminations only  serve  to  confirm  the  opinion  that  it  is  better, 
from  either  the  financial  or  the  health  standpoint,  to  buy  food 
and  medicine  separately. 

Cheese. 

A  number  of  samples  of  cheese  were  examined  with  special 
reference  to  the  detection  of  filled  cheese.  Several  samples 
were  found  to  be  filled.  One  purpose  of  the  work  was  to  test 
the  reliability  of  methods  used  for  the  purpose.  It  was  found 
that  with  proper  precautions  there  was  no  difficulty  in  detect- 
ing with  certainty  the  presence  of  the  fats  ordinarily  used  in 
filling  cheese.  The  saponification  of  the  fat  presents  some 
difficulty  in  certain  cases.  This  can  be  overcome  by  the  use  of 
the  alcoholic  saponification  methods. 

The  removal  of  the  fat  from  cheese  presents  some  difficulty 
when  ether  and  petroleum  distillates  are  used.  A  method  in 
which  the  casein  was  removed  by  digestion  with  pepsin  solu- 
tion was  devised  and  found  to  be  rapid,  cheap  and  very  efficient. 
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Sugar  Beets. 

The  work  on  sugar  beets  was  continued.  This  year  the 
plats  were  so  located  that  irrigation  could  be  resorted  to  in 
case  the  rainfall  was  deficient.  The  rainfall,  however,  proved 
ample.  The  beets  were  not  of  high  sugar  content  owing  to  the 
prolonged  warm  weather  of  the  autumn  months. 

Persimmons. 

The  work  on  persimmons  reported  as  in  progress  one  year 
ago  was  completed,  and  the  results  have  already  appeared  in 
Bulletin  No.  60. 

Miscellaneous. 

The  usual  number  of  miscellaneous  materials  has  been  re- 
ceived for  examination.  Perhaps  the  only  one  of  general  inter- 
est is  an  ash  from  a  garbage  crematory  at  Evansville.  Analy- 
sis showed  it  to  contain  total  phosphoric  acid  6.86  per  cent., 
and  potash  7.50  per  cent.  The  material  would  possess  consid- 
'Crable  fertilizing  value,  especially  for  lands  needing  potash,  and 
the  potash  is  in  the  most  desirable  form  for  such  crops  as 
tobacco.  No  soluble  phosphoric  acid  was  present  in  the 
material. 

During  the  past  year  I  have  been  called  upon  to  address  a 
larger  number  of  Farmers'  Institutes  than  in  previous  years. 
The  farmers  seem  to  appreciate  the  fact  that  they  can  meet  the 
members  of  the  Station  staflf  in  this  way,  and  advice  is  asked 
on  many  subjects  beside  those  on  the  institute  program.  At- 
tendance at  institutes  has  been  the  means  of  calling  attention 
to  matters  of  importance,  in  which  the  Station  may  be  of  ser- 
vice to  the  agricultural  interests,  but  which  would  not  have 
come  to  our  knowledge  had  we  not  been  present  in  the  locali- 
ties where  such  information  was  needed. 

Mr.  J.  M.  Barrett  has  continued  to  act  as  assistant  in  the 
Chemical  Department,  and  his  services  have  been  eminently 
satisfactory.  Very  respectfully  submitted, 

H.  A.  HUSTON, 

Chemi 


REPORT  OF  THE  HORTICULTURAL  DEPARTMENT. 


To  C.  S.  Plumb,  Director: 

Sir — The  past  season  "has  been,  on  the  whole,  a  very  favor- 
able one  for  the  work  in  horticultural  lines.  During  the  early 
part  of  the  season — March  and  April — the  amount  of  rainfall 
was  somewhat  below  the  average,  being  only  1.14  inches  in 
March  and  2.65  inches  in  April.  After  this,  however,  the  rain- 
fall was  well  distributed  throughout  the  season ;  in  fact,  during 
July  and  August  the  precipitation  was  much  above  the  average 
for  those  months  during  previous  years.  This  enabled  plants 
of  all  kinds  to  make  a  steady  and  rapid  growth  throughout  the 
season.  The  temperature  during  the  early  part  of  the  season 
was  considerably  higher  than  normal,  so  that  all  kinds  of 
fruits  and  vegetables  made  a  very  rapid  growth,  and  ripened 
about  two  weeks  earlier  than  usual. 

The  first  strawberries  were  ripe  on  May  16,  raspberries  on 
June  7,  and  the  Early  Harvest  blackberries  were  ready  to  pick 
on  June  16,  which  is  fully  two  weeks  earlier  than  the  usual 
time  of  ripening.     The  crop  was  unusually  fine. 

As  was  stated  in  my  report  for  1895,  the  greater  portion  of 
the  Russian  apples  which  were  planted  ten  years  ago  are  not 
adapted  to  a  climate  so  far  south  as  this,  and  so,  during  the 
past  season,  a  portion  of  the  trees  were  top  worked  with  the 
following  varieties,  which  were  received  from  the  United  States 
Department  of  Agriculture,  Washington,  D.  C. :  Millroy's 
Favorite,  Queen  of  the  West,  Bloomtield,  York  Imperial,  Stay- 
men,  Winesap,  A  vera,  Alabama  Pippin,  Elston,  Pilot,  Abraham, 
Minkler,  Jackson,  Benninger,  Senator,  Ontario,  Hedrick  Sweet, 
Snyder,  Celestia,  Great  Bear,  Mcintosh  Red,  Oglesby,  Bonum, 
Nero,  Arnold,  Red  Carver,  Bethlemite,  Palouse,  Upp,  Bancroft, 
Gem  Sweet,  Otoa,Virginia  Beauty, Rittenhouse,  Seek-no  further 
(from  York,  Pa.),  Gerard,  Lily  of  Kent,  Dixon,  Shiawa8se,Brown 
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Mammoth,  Stringtown,  Mumper,  York  Stripe,  Nordhouae  and 
Lankford.  It  is  the  intention  to  top  work  all  of  these  trees  as 
soon  as  it  is  possible  to  do  so. 


Notes  on  Cherries. 

The  following  nineteen  varieties  of  cherries  fruited  this  season, 

and  while  a  few  of  them  are  of  superior  quality  and  warrant 

further  trials,  the  most  of  them  are  in  no  way  superior  to  the 

old  Early  Richmond.     Spate  Amerelle  is  medium  size,  bright 

red,  tough  skin  and  of  fair  quality,  ripens  June  25 ;  Brusseler 

Braune  is  large,  of  dark  color,  stem  two  inches  long  and  of 

very  fine  quality,  and  ripens  June  25;  Ostheim  is  large,  rather 

dark  color,  ripening  June  16;  Montmorency  Extraordinary  is 

of  medium  size,  bright  red  color,  short  stem  and  good  quality, 

and  ripens  June  10 ;  Fouhe  Morello  is  large,  bright  red,  with 

a  short  stem,  fine  quality,  and  ripens  June  8;  Montmorency 

is  large,  bright  red  color,  ripening  June  22.     This  is  one  of 

the  best  on  the  list.     Wragg  is  medium  size,  dark  red  color 

and  good  quality.     The  tree  is  low  and  spreading,  and  ripens 

June  25.     French  Morello  is  large,  dark  color,  good  quality ; 

tree  an  upright  grower;  ripens   June  25.     Lutovka  is  large, 

bright  red,  deep  suture,  stem  1 J  inches  long,  fine  qoality  and 

ripens  June  10.     So  far  this  variety  has  been  a  very  shy  bearer, 

otherwise  it  is  an   excellent  variety.    Dye  House  is  another 

medium  sort,  no  better  than  many  others      Qriotte  Du  Nord 

is  lar^e,  dark  color,  long  stem  and   good   quality;    it  ripens 

June  20.     Double  Natte  is  medium  in  size,  bright  red  in  color, 

ripens  June  8,  and  no  better  than  many  others.     Carnation 

is  a  sweet  cherry,  very  large,  bright  red,  rich  and  meaty  and 

ripens  June  8;  this  is  one  of  the  best.     Wier  No.  2  is  only 

medium  in  all  respects.     Bessarabian  is  medium  in  size,  bright 

red,  long  stem  (two  inches),  very  good  but  not  prolific.    Cerise 

De  Ostheim  is  medium  size,  dark  red,  long  stem,  very  good 

quality;  much  like  Bessarabian  but   much  more  productive; 

ripens  June  20.    Frauendorfer  is  medium  size,  dark  red,  medium 
stem,  not  productive;  ripens  June  25. 
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Plums. 

Among  our  native  plums  the  Wolf  and  Robinson  have  given 
the  best  satisfaction.  The  Burbank  is  unquestionably  the  best 
of  the  Japanese  variety  for  this  climate.  Among  the  European 
class  which  fruited  this  season,  the  Communia  was  the  most 
productive,  while  the  Yellow  Aubert  is  the  largest  and  finest 
in  appearance.  It,  however,  is  very  subject  to  rot,  so  that  it  is 
with  great  difficulty  that  a  crop  is  secured  in  good  condition. 
The  other  varieties  which  fruited  do  not  seem  to  be  superior 
in  any  respect  to  many  of  our  old  well  known  varieties. 

Dendrolknb  as  as  Insecticide. 

Among  other  things  which  have  been  sent  to  this  depart- 
ment for  trial  was  a  package  of  Dendrolene,  sent  by  the  Bow- 
ker  Fertilizer  Co.,  of  Boston.  They  asked  that  it  be  given  a 
thorough  trial  on  various  kinds  of  fruit  and  shade  trees,  for 
the  purpose  of  determining:  its  effectiveness  in  keeping  out 
borers  and  other  noxious  insects  and  also  as  a  protection 
against  mice  and  rabbits.  The  material  was  applied  to  a  num- 
ber of  young  healthy  stock  trees  of  Champion,  Crosby  and 
other  varieties  of  peach  and  also  to  a  number  of  the  same  va- 
rieties bearing  their  first  crop  of  fruit.  A  number  of  young 
apple  trees,  just  transplanted,  were  also  coated.  The  material 
was  applied  in  May,  according  to  directions,  by  coating  the 
trunks  of  some  trees  from  the  ground  to  the  lower  limbs,  and 
to  others  only  about  half  way  up.  On  examination  about  the 
middle  of  August,  it  was  found  that  several  of  the  young 
peach  trees  were  beginning  to  drop  their  leaves  and  to  show 
signs  of  general  debility.  A  little  later  the  older  trees  began 
to  show  signs  of  trouble,  and  on  making  a  careful  examina- 
tion of  the  trees  about  the  first  of  September,  it  was  found 
that  the  material  had  been  absorbed  by  the  bark  to  such  an 
extent  as  to  shut  off  the  circulation  of  sap  completely,  and 
that  the  inner  bark  or  cambium  had  turned  black  and  was  ap- 
parently dead.  The  same  was  true  to  a  somewhat  less  extent 
in  case  of  the  young  apple  trees,  so  that  a  month  later  every 
peach  tree  and  most  of  the  apple  trees  to  which  the  material 
was  applied  were  dead. 
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The  results  from  these  experinients  and  information  which  I 
hav3  received  from  other  sources  have  led  me  to  conclude  that 
the  material  in  its  present  form  is  not  safe  to  use  on  young 
peach  trees  in  this  section,  and  I  would  not  recommend  its  use 
on  any  tree  until  we  have  had  an  opportuity  to  test  it  more 
fully. 

Closb  Root  pruning  Trees. 

The  question  of  close  root-pruning  trees  has  been  attracting 
the  attention  of  fruit  growers  and  nurserymen  of  late,  especi- 
ally in  the  southern  States.  In  order  to  ascertain  whether  this 
method  would  be  suitable  to  this  climate  or  not,  an  experiment 
was  planned  last  spring,  by  which  four  trees  each  of  standard 
and  dwarf  pears,  cherry,  prune,  peach  and  quince  were  selected 
for  trial.  Two  trees  each  of  these  varieties  were  pruned  so 
that  not  more  than  an  inch  or  two  of  the  roots  remiained,  and 
the  tops  were  entirely  removed.  The  remaining  two  were 
planted  in  the  ordinary  way.  These  trees  were  all  photo 
graphed  before  planting,  and  after  having  grown  during  the 
season,  they  were  all  taken  up  and  photographed  again.  The 
result  of  this  experiment  showed  that  the  peach  was  capable, 
after  being  deprived  of  all  its  roots  and  branches,  of  producing 
a  magnificent  root  system  and  a  top  to  correspond.  The  Dwarf 
pear.  Standard  pear,  German  pryne  and  Early  Richmond  cherry 
came  next  in  order.  The  latter  making  very  little  root  devel- 
opment on  the  pruned  trees. 

It  should  be  borne  in  mind  that  the  season  was  an  exception- 
ally favorable  one  for  this  experiment.  A  dry  season  might 
produce  entirely  different  results ;  for  that  reason  the  experi- 
ment will  be  continued  for  a  series  of  years. 

Bees  vs.  Grapes. 

Many  fruit  growers  are  firm  in  the  belief  that  honey  bees  do 
great  damage  to  the  grape  crop  during  the  ripening  period,  by 
cutting  the  skin  and  sucking  the  juice.  I  have  not  been  able 
to  find  where  any  definite  experiments  on  this  subject  have 
been  conducted;  so  during  the  latter  part  of  August,  as  the 
Worden  grapes  were  beginning  to  ripen,  a  colony  of  bees  was 
placed  close  to  a  grape  vine,  and  mosquito  netting  stretched 
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over  both  vine  and  bees,  ao  as  to  allow  plenty  of  room  for  fly- 
ing about,  but  not  allowing  the  bees  to  get  outside  where  they 
could  gather  food.  They  were  kept  confined  for  three  weeks, 
and  in  the  meantime  the  grapes  had  become  thoroughly  ripe; 
but  by  making  close  observations  at  different  times  during  the 
period,  not  a  grape  was  found  to  have  been  punctured.  Out- 
side the  inclosure  wasps  were  very  busy  cutting  the  skin  of 
grapes  and  sucking  the  juices.  We  conclude,  therefore,  that 
in  the  absence  of  wasps  the  grape  grower  will  suffer  but  little, 
if  any,  from  this  cause. 

Other  Experiments  Begun. 

Last  September  this  department  received  a  request  from  the 
Chief  of  the  Division  of  Forestry,  Department  of  Agriculture, 
Washington,  D.  C,  to  co-operate  with  other  experiment  sta- 
tions in  an  investigation  having  for  its  object  a  study  of  the 
effect  of  locality  on  forest  tree  seedlings.  In  commencing  this 
Experiment  we  have  already  received  a  large  number  of  seeds 
of  different  varieties  of  forest  trees  from  twenty  one  different 
States  and  Territories.  These  seeds  will  be  planted  the  coming 
spring  and  the  results  carefully  watched. 

This  department  also  has  under  way  among  other  things  an 
experiment  having  for  its  object  a  study  of  bud  variation  on 
the  branch,  and  also  by  its  position  on  the  tree. 

Very  respectfully  submitted, 

JAS.  TROOP, 

Horticulturist. 
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REPORT  OF   THE   VETERINARY  DEPARTMENT. 


To  C.  S.  Plumby  Director: 

Sir — I  herewith  submit  a  report  of  the  work  of  the  Veteri- 
nary Department  for  the  year  1896. 

Hog  Cholera  and  Swine  Plague,  The  first  work  was  the  com- 
pletion of  Bulletin  No.  59,  upon  "  Hog  Cholera  and  Swine 
Plague  in  Indiana/'  published  in  February.  The  bulletin  deals 
largely  with  the  sanitary  measures  to  be  employed  in  checking 
this  disease.  Studies  have  been  conducted  along  the  same  linea 
duHng  the  year,  to  learn  still  more  of  preventive  measures,  es- 
pecially those  that  might  be  employed  by  all  farmers  in  pro- 
tecting their  stock.  The  observations  recorded  in  the  bulletin- 
have  been  corroborated  to  a  large  extent  through  reports  which 
were  received  quarterly  from  about  150  correspondents.  These 
settle  in  a  certain  degree  some  of  the  disputed  points  concern- 
ing the  season  when  the  disease  is  most  prevalent,  causes,  etc. 

An  inquiry  was  also  conducted  relative  to  the  spread  of  dis- 
ease by  exhibition  at  State  and  county  fairs.  A  letter  was  ad- 
dressed to  each  exhibitor  at  the  Indiana  and  Ohio  State  fairs 
and  to  a  large  number  of  exhibitors  at  the  county  fairs.  The 
result  of  this  correspondence  leaves  no  doubt  as  to  the  danger 
that  may  arise  from  such  exhibitions,  and  also  the  importance 
that  should  be  attached  to  disinfection  of  pens  at  these  fairs. 
Upon  my  report  to  the  State  Swine  Breeders'  Association,  a 
recommendation  was  made  by  them  to  the  Legislature  to  enact 
a  law  to  require  disinfection  of  exhibition  pens  by  fair  asso- 
ciations. 

A  complete  study  of  the  distribution  of  the  disease,  by  coun- 
ties from  1882  to  1890  and  by  townships  for  1895  and  1896,  has 
also  been  made.  These  have  been  plotted  on  maps  and  are 
ready  fur  publication.  As  this  is  the  most  destructive  disease 
in  the  State,  it  is  worthy  of  special  study.  The  loss  in  1895 
was  $3,250,000. 
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Tuberculosis.  The  bulletin  upon  tuberculosis,  issued  in  De- 
cember, embraces  the  study  made  upon  that  disease. 

Actinomycosis^  or  lumpy  jaw,  was  treated  in  ten  head  of  cattle. 
The  treatment  consisted  of  doses  of  a  drachm  to  a  drachm  and 
a  half  of  iodide  of  potash  once  a  day  for  two  weeks,  and  a  rep- 
etition at  the  end  of  one  week  in  those  cases  in  which  it  was 
necessary ;  80  per  cent,  made  recovery. 

An  extended  study  of  the  bacteria  in  stables  was  made  during 
the  first  half  of  the  year.  This  work  was  largely  done  by  Mr. 
Charles  E.  Davis,  a  senior  student.  Eighteen  forms  of  bacteria 
are  described  in  detail  and  a  full  account  is  given  of  the  condi- 
tions under  which  the  germs  and  number  of  germs  were  taken. 
As  a  preliminary  study  apon  stable  hygiene,  the  work  had  con- 
siderable value. 

A  number  of  other  problems,  such  as  the  treatment  of  fistula 
and  poll  evil,  the  testing  of  new  remedies,  as  antiseptics  and  dis- 
infectants, a  new  spaying  fluid  (?),  hog  cholera  cures,  etc.,  were 
conducted  as  far  as  time  would  permit. 

An  attempt  was  also  made  to  collect  statistics  from  Veteri- 
narians upon  the  occurance  of  disease  during  the  year.  Dur- 
ing the  first  six  months  the  reports  were  quite  satisfactory, 
and  summaries  were  published.  During  the  last  half,  the  re- 
ports were  too  irregular  to  give  all  the  value  to  the  work  that  is 
desired  and  a  report  has  not  as  yet  been  published.  These  re- 
ports are  of  considerable  value  as  indicating  the  number  of 
cases  occuring  at  different  seasons  of  the  year  and  ubder  differ- 
ent conditions.  The  work  will  be  continued,  using  a  different 
system  of  collecting  data,  which  it  is  hoped  will  result  in 
greater  success. 

The  department  has  been  called  upon  to  do  a  large  amount  of 
Institute  work  and  to  give  addresses  before  county  and  State 
breeders'  associations.  The  requests,  in  many  cases,  have  been 
denied,  as  the  duties  in  the  class  room  and  laboratory  are  of 
primary  importance. 

The  improvement  in  the  quarters  for  the  department  during 
the  past  year  have  been  greater  than  at  any  previous  time 
since  its  establishment.  The  rooms  now  occupied  are  sufficient 
for  most  of  the  purely  laboratory  research  work.  The  depart- 
ment occupies  the  second  floor  in  the  east  end  of  the  Experi- 
ment Station  building.  Six  rooms  comprise  the  suite ;  office, 
laboratory,  room  for  microscopy,  transfer  room,  dark  room 
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and  specimen  room.  The  last  mentioned  is  connected  with 
the  class  room  and  is  used  more  for  college  purposes  than  for 
Station  work. 

The  office  room  is  about  llj  feet  by  15  feet  and  contains  a 
part  of  the  Station  library  on  Veterinary  Science,  and  the  pri- 
vate library  and  card  index  belonging  to  the  head  of  the  de- 
partment. The  library  is  particularly  strong  in  journalistic 
literature,  and  an  attempt  has  been  made  to  procure  a  complete 
file  of  all  veterinary  journals  published  in  English  from  1825  to 
date.  The  eifbrt  has  only  been  partially  successful,  as  a  few 
volumes  and  numbers  are  not  obtainable.  The  card  index 
numbers  over  30,000  references  to  veterinary  literature.  While 
these  are  private  property,  the  Station  has  had  their  usage. 

The  Laboratory  is  15  feet  by  ISJ  feet.  It  is  fitted  with  the 
usual  tables  and  a  hood.  Space  is  economized  as  far  as  possi- 
ble by  fitting  the  under  part  of  the  tables  with  drawers  and 
closets.  The  tables  are  piped  with  gas,  water,  steam  and  air. 
Cases  and  shelves  utilize  all  available  wall  space.  The  Labora- 
tory is  fitted  with  the  usual  appliances  for  all  ordinary  work 
in  pathology  and  bacteriology.  A  Zeiss  microscope  of  late 
pattern  with  full  complement  of  eye  pieces  and  objectives,  a 
Bausch  and  Lomb  laboratory  microtome  with  a  carbonic  acid 
freezing  attachment,  baths,  ovens,  steam  and  dry  sterilizers, 
culture  apparatus  for  bacteriological  work,  centrifuge  and  a 
full  line  of  imbedding  and  staining  reagents,  etc. 

The  room  for  microscopy  is  small,  only  about  six  and  a  quar- 
ter by  nine  feet,  but  well  suited  for  the  purpose. 

The  transfer  room  is  separated  from  the  microscopic  room 
by  a  glass  partition.  It  is  four  and  three-quarters  by  nine 
feet  and  is  provided  with  the  usual  glass-top  table  and  a  con- 
stant temperature  oven. 

The  dark  room  is  6  feet  10  inches  by  16  feet  10  inches,  and  is 
well  equipped  for  the  work.  A  large  camera,  6J  by  8^  inches, 
provided  with  rectilinear  and  wide  angle  lenses,  and  a  smaller 
camera,  4  by  5  inches,  with  a  rectilinear  and  a  wide  angle  lense, 
are  at  the  disposal  of  the  Station.  Special  apparatus  for  photo- 
micrography has  been  devised  in  the  department,  so  that  the 
equipment  permits  a  wide  range  of  record  work. 

The  museum  room  is  about  12  by  17  feet.  It  connects  the 
department  with  the  class  room,  and  is  used  largely  for  storing 
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material  for  class  room  demonstration.  It  is  also  used  for  stor- 
ing all  pathological  material  used  in  Station  studies.  The  sur- 
gical instruments,  of  which  there  is  a  very  full  line,  are  kept 
here. 

The  hospital  huilding  is  inadequate  for  any  experimental 
work,  except  the  simplest  kind.  It  serves  as  a  protection  for 
guinea  pigs  and  rabbits  during  the  winter,  and  for  experiments 
where  only  one  or  two  animals  are  employed.  Until  a  suitable 
building  for  this  branch  of  the  work  is  provided,  the  work  of 
the  department  will  be  greatly  handicapped. 

The  illustration  on  page  49  shows  the  general  floor  plan  of 
the  office,  laboratory  rooms,  etc. 

Respectfully  submitted, 

A.  W.  Bitting,  D.  V.  M., 

Veterinarian. 


APPENDDC 


ACENOWLBDOMENTS. 

The  following  gifts  have  been  made  to  the  Station  during  the 
jear,  and  to  the  givers  of  these  thanks  are  herewith  rendered : 

United  States  Department  of  Agriculture,  Washington,  D.  C.  Numerous 
publications,  seeds,  etc. 

A.  G.  Young,  Register,  Augusta,  Maine.    Maine  Registration  Report  for  1893. 
D.  Mc Alpine,   Botanist,   Department  of  Agriculture,   Victoria,    Australia. 

One  copy,  ''The  Systematic  Arrangement  of  Australian  Fungi,  together  with 
Hrost  index  and  list<of  works  on  the  subject,"  by  D.  Mc  Alpine. 

Patterson  Parchment  Co.,  Passaic,  N.  J.  1,000  sheets  parchment  paper  for 
butter  prints. 

Polar  Creamery  Co.,  La  Fayette,  Ind.  One  floating  bulb  thermometer.  Re- 
pairs to  creamer. 

W.  Atlee  Burpee,  Philadelphia,  Pa.     Packages  of  flower  and  vegetable  seeds. 

O.  C.  Gregg,  Superintendent,  Minneapolis,  Minn.  One  copy  of  Eighth  An- 
nual Report  Minnesota  Farmers'  Institutes. 

B.  W.  Chipman,  Secretary,  Halifax,  Nova  Scotia.  Annual  Report  of  the 
Set»retary  of  Agriculture  for  Nova  Scotia  for  1896. 

Edwin  Taylor,  Secretary,  Topeka,  Kansas.  Fourth  Annual  Report  of  the 
Kansas  Horticultural  Society  for  1894-95. 

F.  Barteldes  &  Co.,  Lawrence,  Kansas.  One-fourth  pound  white  Kafir  corn 
seed. 

C.  W.  Bush,  Granville,  111.     One  peck  of  Early  Jewell  oats. 
Richard  Notl,  Burlington,  Vt.     Sample  Nott's  No.  96  pea. 

F.  D.  Coburn,  Secretary,  Topeka,  Kansas.  Numerous  reports  of  the  Kansas 
State  Board  of  Agrirulture. 

Librarian  Oberlin  College,  Oberlin,  Ohio.     Bulletins  of  Oberlin  College. 

F.  W.  Kirk,  Biologist,  Wellington,  New  Zealand.  Reports  from  the  New 
Zealand  Department  of  Agriculture. 

William  Weld  &  Co.,  London,  Ontario,  Canada.  Copy  engraving  "Canada's 
Glorv." 

West  Disinfecting  Co.,  New  York  City,  and  J.  C.  Tarkington,  Agent,  Indian- 
apolis, Ind.     Chloro-Naptholeum. 

N.  W.  Ayer  &  Sons,  Philadelphia.  One  copy  of  the  "Manual  for  Adver- 
tisers." 

Prof.  W.  P.  Brooks,  Amherst,  Mass.     Seeds  of  Japanese  millet  and  soy  beans. 

B.  F.  Albaugh  &  Son,  Covington,  Ohio.     Basket  of  plants. 
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John  K.  King,  Coggohall,  Essex,  England.  Seventeen  sample  packages  of 
cabbage,  tomato,  radish,  beet  and  mangel  seed. 

James  Riley,  Thortown,  Ind.  Three  quarts  Rilej's  Favorite  and  three  quarts 
of  Boone  County  White  seed  corn. 

Bowker  Fertilizer  Co.,  Boston,  Mass.     One  pail   (20  pounds)  dendrolene. 

Gale  Manufacturing  Co.,  Albion,  Mich.     One  No.  11  Albion  Steel  Cultivator. 

W.  W.  Miller,  Secretary,  Columbus,  Ohio.  Reports  of  the  Ohio  State  Board 
of  Agriculture  from  1886-1895  inclusive. 

Chas.  F.  Kennedy,  Secretary,  Indianapolis,  Ind,  Annual  Report  Indiana 
State  Board  of  Agriculture. 

I.  M.  Kellogg,  Ionia,  Mich.  Automatic  runner  cutter.  Perfection  plant  set- 
ter. Twenty-five  plants  each  of  twelve  varieties  of  strawberries,  seven  varieties 
raspberries,  three  of  blackberries  and  two  of  currents. 

J.  D.  Frederickson,  Little  Falls,  N.  Y.  One  box  Champion  carrot  seed  and 
one  box  Jersey  Giant  parsnip  seed. 

Deming  Co.,  Salem,  Ohio.     One  spraying  nozzle. 

Mortimer  Levering,  LaFayette,  Ind.     One  private  flock  register. 

Henry  A.  Dreer,  Philadelphia,  Pa.;  James  Vick's  Sons,  Rochester,  N.  Y.; 
Jos.  Breck  &  Sons,  Boston,  Mass.;  Peter  Henderson  &  Co.,  New  York  City;  J  as. 
Veitch  &  Sons,  Chelsea,  S.  W.,  Loudon,  England;  B.  S.  Williams  &  Son,  Upper 
HoUoway,  London,  N.,  England ;  William  Ball,  Chelsea,  London,  England,  and 
Ernest  Benary,  Erfurt,  Germany.     Packages  of  seeds  of  cineraria  and  calceolaria. 

German  Kalin  Works,  New  York  City.  One  bag  each  of  muriate  and  sul- 
phate of  potash. 

W.  R.  Sessions,  Secretary,  Boston,  Mass.  Report  Massachusetts  State  Board 
of  Agriculture  for  1895.     Report  on  "The  Gypsy  Moth  for  1896." 

Fred  C.  Schraub,  Commissioner,  Albany,  N.  Y.  Second  Annual  Report  of 
the  Commissioner  of  Agriculture. 

William  Trelease,  Director,  St.  Louis,  Mo.  Report  of  the  Missouri  Botanic 
Gardens  for  1896. 

L.  A.  Goodman,  Secretary,  Westport,  Mo.  Thirty-eighth  Annual  Report 
Missouri  State  Board  of  Agriculture  for  1895. 

Chas.  P.  Lounsbury,  Entomologist,  Cape  Town,  South  Africa.  Report  of 
Government  Entomologist  for  1895. 

Prof.  C.  A.  Zavitz,  Guelph,  Ontario.  Three  pounds  of  Dawson's  Golden 
Chaff  Wheat. 

Mosure  &  Co.,  Vera  Cruz,  Ind.     One  Magic  post  hole  digger. 

S.  C.  Bassett,  Secretary,  Gibbon,  Neb.  Report  for  1895  of  Nebraska  Dairy- 
men's Association. 

Dr.  F.  B.  McNeal,  Commissioner,  Columbus,  Ohio.  Report  Ohio  Dairy  and 
Food  Commissioner  for  1895. 

Hon.  John  Dryden,  Minister  of  Agriculture,  Ottawa,  Ontario,  Canada.  Nu- 
merous agricultural  reports. 

•    Herd  Books. 

Mortimer  Levering,  Secretary,  LaFayette,  Ind.  Vol.  II  American  Shetland 
Stud  Book,  and  Vol.  II  of  the  American  Shropshire  Sheep  Record. 

W.  A.  Shafor,  Secretary,  Middletown,  Ohio.  Vol.  VI  American  Oxford 
Down  Sheep. 

J.  McLain  Smith,  Secretary,  Dayton,  Ohio.  Vol.  VII  of  the  Red  Polled 
Herd  Book. 
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J.  H.  Miller,  Secretary,  Peru,  Ind.  Vol.  I  American  Polled  Darham  Herd 
Book. 

N.  R.  Pike,  Secretary,  Winthrop,  Maine.  Vol.  VIII  of  the  Maine  State 
Jersey  Cattle  Association. 

C.  R.  Thomas,  Secretary,  Independence,  Mo.  Vol.  XV  of  the  American 
Hereford  Record. 

W.  H.  Caldwell,  Secretary,  Peterboro,  N.  H.  Vol.  for  1896  of  the  American 
Guernsey  Cattle  Clnb. 

Carl  Friegau,  Secretary,  Dayton,  Ohio.  Vol.  XVIII  Ohio  Poland-China 
Record. 

George  F.  Wood  worth,  Secretary,  Maryville,  Mo.  Vols.  I-IX  Standard 
Poland-China  Record. 


Periodicals. 

The  publishers  of  the  following  periodicals  have  kindly  sent 
them  to  the  Station  daring  the  year.  These  are  leading  jour- 
nals, and  are  used  for  frequent  consultation,  both  by  the  Station 
staff  and  the  agricultural  students  of  the  University : 

UNITED  STATES. 

Agricaltnral  Epitomist Indianapolis,  Ind. 

American  Creamery Chicago,  111. 

Agricultural  Student Columbus,  Ohio. 

American  Cultivator  and  Poultry  Keeper Los  Angeles,  Cal. 

American  Fertilizer Philadelphia,  Pa. 

American  Florist Chicago,  111. 

American  Gardening New  York,  N.  Y. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Horticulturist Wichita,  Kan. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore,  Md. 

Breeders'  Gazette Chicago,  111. 

Call  (weekly)  San  Francisco,  Cal. 

Colman's  Rural  World St.  Louis,  Mo. 

Creamery  Journal Waterloo,  Iowa. 

Drainage  Journal Indianapolis,  Ind. 

Elgin  Dairy  Report ' Elgin,  111. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Dairy   Ames,  Iowa. 

Farm  and  Fireside  Springfield,  Ohio. 

Farm  and  Home Chicago,  HI. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 

Farmers'  Call Qnincy,  111. 

Farmers'  Guide  and  Home  Companion Huntington,  Ind. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Magazine Springfield,  111. 
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Farmers'  Review Chicago,  111. 

Field  and  Farm Denver,  CJolo. 

Grange  Visitor Lansing,  Mich. 

Hoard's  Dairyman Fort  Atkinson,  Wis. 

Holstein-Frieaian  Blister Brattleboro,  Vt. 

Home  and  Farm Louisville,  Ky. 

Indiana  Farmer Indianapolis,  Ind. 

Industrial  American Lexington,  Ky. 

Industrialist Manhattan,  Kan. 

Iowa  Homestead Des  Moines,  Iowa. 

Jersey  Bulletin  Indianapolis,  Ind. 

Journal  of  Agriculture 8t.  Louis,  Md 

Kansas  Farmer Topeka,  Kan. 

Live  Stock  Journal Indianapolis,  Ind. 

Live  Stock  Report ' Chicago,  111. 

Market  Garden Minneapolis,  Minn. 

Michigan  Farmer Detroit,  Mich. 

Mirror  and  Farmer Manchester,  N.  H. 

Montana  Fruit  Grower Missoula,  Mont. 

National  Stockman  and  Farmer Pittsburgh,  Pa. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  England  Florist Boston,  Mass. 

New  York  Produce  Review ,. . .  New  York,  N.  Y. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,.  111. 

Oregon  Agriculturist Portland,  Oregon. 

Pacific  Coast  Dairynnin Tacoma,  Wash. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Dairyman Chatham,  N.  Y. 

Practical  Farmer Philadelphia,  Pa. 

Prime's  Crop  Bulletin Dwight,  III. 

Progressive  South Richmond,  Va. 

Public  Ledger  (daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  111. 

Rural  Northwest Portland,  Oregon. 

Silent  Hoosier Indianapolis,  Ind. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ga. 

Southern  States     Baltimore,  Md. 

Southern  Farmer New  Orleans,  La. 

Success  with  Flowers West  Grove,  Pa. 

Sugar  Beet Philadelphia,  Pa. 

Wallace's  Farmer  and  Stockman Des  Moines,  Iowa. 

Weather  and  Crops Chicago,  III. 

Western  Soil  Culture Minneapolis,  Minn. 

Wisconsin  Agriculturist Racine,  Wis. 


FINANCIAL  STATEMENT. 


The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States,  for  year  ending  June  80,  1896. 


DEBIT. 

Received   of    Treasurer   of   the   United 
States — Receipts    as    shown     by    the 

Treasurer's   report $16,000  00 

GRBDIT. 

Salaries |8,197  70 

Labor 3,049  30 

Publications 1,528  84 

Postage  and  stationery 143  59 

Heat,  light  and  water 401  50 

Seeds,  plants  and  sundry  supplies 478  92 

Feeding  stufl's 292  06 

Library 171  92 

Tools,  implements  and  machinery 179  64 

Chemical  supplies  156  23 

Freight  and  express  88  16 

Fertilizers 26  24 

Furniture  and  fixtures 23  85 

Scientific  apparatus 39  20 

Live  stock 76  75 

Traveling  expenses 46  15 

Contingent  expenses 31  61 

Building  and  repairs 73  84 

Total 15,000  00 


I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures in  Station  fund  for  year  ending  June  30, 1896. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Ti^ustees, 
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IMPROVEMENT  FUND  EXPERIMENT  FARM  FOR 

YEAR  ENDING  JUNE  30, 1896. 


DKBIT. 

Balance  June  30, 1895 fl,148  23 

Receipts  from  farm  for  1896 1,091  02 

CREDIT. 

Salaries $392  02 

Labor '. 422  72 

Heat,  light  and  water 125  00 

Publications 23  20 

Postage  and  stationery 10  35 

Freight  and  express  26  18 

Seeds,  plants  and  sundry  supplies  62  72 

Feeding  stuffs 14  00 

Tools,  implements  and  machinery 19  08 

Furniture  and  fixtures  10  75 

Scientific  apparatus 26  44 

Live  stock 10  90 

Traveling  expenses 26  95 

Contingent  expenses 8'J  00 

Building  and  repairs 55  31 

Balance 930  63 


$2,239  25    $2,239  25 


I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures from  improvement  fund  for  year  ending  June  30, 
1896. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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TENTH  ANNUAL  REPORT 


OF  THE 


LAFAYETTE,  INDIANA 


1897. 


INDIANAPOLIS : 

WM.  B.  BUBPORD,  CONTRAOTOR  FOR  8TATR  PRINTIRG  AND  BINDING. 

1896. 


THE  STATE  OF  INDIANA, 
Executive  Department, 

Indianapolis,  March  3,  1898 


.} 


Received  bj  the  Governor,  examined  and  referred  to  the  Auditor  of  State  for 
verification  of  the  financial  statement. 


Office  of  Auditor  of  State,  1 

Indianapolis,  March  4,  1898.  j 

The  within  report,  so  far  as  the  same  relates  to  moneys  drawn  from  the  State 
Treasury,  has  been  examined  and  found  correct. 

A.  C.  DAILY, 
Auditor  of  State. 


March  5,  1898. 

Keturned  by  the  Auditor  of  State  with  above  certificate,  and  transmitted  to 
Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Commissioners 
of  Public  Printing  and  Binding. 

CHAS.  E.  WILSON, 

Private  Secretaiy, 


Filed  in  the  office  of  Secretary  of  State  of  the  State  of  Indiana,  March  5,  1898. 

W.  D.   OWENS, 

Secretary  of  State. 


Received  the  within  report  and  delivered  to   the  printer  this  5th  day  of 
March,  1898. 

THOS.  J.  CARTER, 

Clerk  PriJiting  Bureau. 


To  the  Oovernor: 

I  herewith  transmit  the  annual  report  of  the  Purdue  University 
Agricultural  Experiment  Station,  due  on  or  before  February  1, 
1898. 

Very  respectfully  yours, 

OHAS.  B.  STUAKT, 

President  Board  of  Trustees. 
January  29,  1898. 


To  the  President  of  the  Board  of  Trustees: 

I  herewith  present  the  annual  report  of  the  Agricultural  Exper- 
iment Station  of  Indiana,  due  on  or  before  the  Ist  of  February, 
1898,  the  same  being  required  by  Section  3  of  an  act  of  Congress, 
entitled,  '^An  act  to  establish  agricultural  experiment  stations  in 
connection  with  the  colleges  established  in  the  several  States  under 
provisions  of  an  act  approved  July  2,  1862,  and  of  the  acts  supple- 
mental thereto." 

This  report  consists  of  a  report  of  the  Director  and  other  officers 
of  the  Station  and  the  financial  report  of  the  Secretary  to  the  Board 
of  Trustees. 

Respectfully  submitted, 

J.  H.  SMART, 

President. 

Purdue  University,  Lafayette,  Ind.,  January  29,  1898. 
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William  H.  O'Brien Lawrenceburg,  Dearborn  County. 
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TENTH  ANNUAL  REPORT 


OF  THK 


Purdue  University  Agricultural  Experiment  Station 


REPORT  OF  THE  DIRECTOR 

AND  OTHER  OFnCERS. 


To  President  James  H.  Smart: 

.  Sir — I  have  the  honor  to  herewith  transmit  to  you  the  Tenth 
Annual  Report  of  the  Purdue  University  Agricultural  Experiment 
Station  for  the  year  1897: 

Experimental  Work.  No  essential  change  in  the  character  of 
the  experimental  work  has  taken  place  during  the  year,  but  investi- 
gations in  certain  lines  have  been  intensified  and  given  unusual 
prominence.  In  the  Chemical  Department  the  sugar-beet  investi- 
gations have  occupied  a  large  amount  of  attention.  The  work  of 
the  past  ten  years  in  this  direction  has  resulted  in  the  Station  being 
called  upon  for  much  information  during  1897  on  sugar-beet  ques- 
tions from  the  standpoint  of  both  farmer  and  investor.  Anticipat- 
ing the  demand  for  information  concerning  Indiana  as  a  field  for 
profitable  beet-sugar  production,  the  Station  planned  and  carried 
out  more  far-reaching  experiments  than  heretofore.  Through  the 
courtesy  of  the  United  States  Department  of  Agriculture,  500 
pounds  of  beet  seeds  were  sent  to  us  and  distributed  in  certain  local- 
ities in  the  State  to  farmers  who  agreed  to  grow  one-fourth  acre  or 
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more  under  Station  directions.  This  work  was  delegated  to  the 
Chemist,  who  has  had  personal  charge  of  the  sugar-beet  investiga- 
tions from  the  first.  As  a  result  of  this  work,  over  300  samples 
of  beets  were  tested  for  sugar  content  this  Fall  from  23  different 
counties.  The  results  of  the  tests  made  have  already  been  trana- 
mitted  to  the  Secretary  of  Agriculture  at  Washington,  with  whom 
we  are  co-operating  in  the  work.  A  sugar-beet  bulletin  is  now  in 
preparation  that  will  contain  the  results  of  the  work  of  1897,  with 
some  cultural  instructions.  -This  will  be  published  early  in  1898. 

In  connection  with  the  sugar-beet  work  it  is  gratifying  to  be  able 
to  say  that  much  territory  in  Indiana  seems  adapted  to  growing  a 
beet  rich  in  sugar.  The  Station  tests  have  attracted  much  interest 
from  both  within  and  without  the  State,  and  in  several  counties, 
with  headquarters  at  New  Castle,  Fort  Wayne  and  Hamlet,  sugar- 
beet  associations  have  been  formed,  and  efforts  are  in  progress  which 
it  is  hoped,  will  result  in  the  creation  of  one  or  more  beet-sugar  fac- 
tories in  Indiana  in  the  near  future. 

During  1898  the  Station,  in  cooperation  with  the  United  States 
Department  of  Agriculture,  will  distribute  a  large  quantity  of  beet 
seeds  in  certain  parts  of  the  State,  where  the  adaptability  of  this 
root  is  yet  untried. 

Before  closing  this  subject,  I  wish  to  call  your  attention  to  the 
fact  that  this  Station  has  for  years  been  publishing  material  on  the 
sugar  beet,  mainly  as  original  investigations.  This  is  shown  in  the 
following  titles  and  when  published.  This  list  does  not  include 
numerous  communications  furnished  agricultural  or  other  journals: 

Varieties  of  Sugar  Beets.    Bull.  No.  18,  January,  1889,  p.  1. 

Varieties  of  Sugar  Beets.    BuU.  No.  31,  April,  1890,  p.  1. 

Sugar  Beets.    Bull.  No.  34,  February,  1891,  pp.  10. 

Sugar  Beets.    Bull.  No.  39,  April,  1892,  pp.  10,  pi.  I. 

Diseases  of  the  Sugar  Beet  Root.    Bull.  No.  39,  April,  1892.  pp.  9,  pi.  I. 

The  Sugar  Beet  in  Indiana.    Bull.  No.  43,  March,  1893,  pp.  16-20. 

Sugar  Beets.    Bull.  No.  49,  March,  1894,  pp.  15-40,  figs.  2. 

Sugar  Beets.    Bull.  No.  55,  March,  1895,  pp.  46-54. 

The  Sugar  Beet  Question  in  Indiana.  Newspaper  Bull.  No.  40,  Dec.  19, 
1896. 

Sugar  Beet  Tests  in  Indiana.    Newspaper  Bull.  No.  45,  April  27,  1897. 

Cultivation  and  Thinning  of  Sugar  Beets.  Newspaper  Bull.  No.  46, 
June  19,  1897. 

The  Sugar  Beet  as  a  Food  for  Live  Stock.  Newspaper  Bull.  No.  51, 
Novenil>er  15,  1897. 

Preparation  of  Ground  for  Planting  Sugar  Beets.  Newspaper  Bull.  No. 
52,  Novenilier  22,  1897. 


For  soirie  years,  in  both  the  Chemical  and  Botanical  Departments 
of  the  Station,  investigations  have  been  made  upon  the  edible  fungi 
found  in  this  region  or  of  a  cultivated  class.  In  order  to  have  a 
field  for  continuous  investigation,  in  the  Fall,  a  mushroom  house 
was  built  for  growing  fungi  for  the  Botanical  Department.  This 
was  a  plank  cellar  or  pit,  twenty  feet  long  and  eight  feet  wide, 
which  is  entirely  covered  with  soil,  and  is  so  ventilated  and  con- 
structed as  to  give  a  very  uniform  temperature  within.  It  is  hoped 
that  this  cellar  will  give  satisfactory  conditions  for  fungi  studies. 

In  the  Veterinary  Department  three  lines  of  investigation  are  of 
more  than  passing  importance.  The  subject  of  tuberculosis  among 
cattle  has  within  the  year  greatly  increased  in  discussion,  until 
finally  it  has  resulted  in  the  city  of  Indianapolis  requiring  all  cows 
supplying  milk  to  that  city  and  within  its  boundaries  to  be  tested 
with  tuberculin  and  shown  to  be  free  from  tuberculosis.  The  Vet- 
erinarian has  been  frequently  in  demand,  and  over  1,000  animals 
have  been  tested  by  the  Station  up  to  Jan.  1,  1898,  while  over  3,000 
have  been  tested  by  Dr.  Bitting  or  his  deputy.  The  importance  of 
this  work  is  unquestioned,  but  beyond  a  desire  to  secure  certain 
experimental  data,  I  do  not  regard  it  as  desirable  for  the  Veterina- 
rian to  test  herds  on  request,  unless  the  work  in  question  will  be  of 
widespread  importance.  There  are  plenty  of  veterinary  surgeons 
competent  to  attend  to  such  matters.  It  is  gratifying,  however,  to 
know  that  the  work  of  the  Station  in  this  field  is  being  recognized 
and  the  services  of  the  Veterinarian  are  in  demand  in  the  direction 
of  improved  live-stock  conditions. 

Tlie  source,  distribution  and  suppression  of  hog  cholera  have  also 
received  much  attention  during  the  year  in  continuance  of  the 
study  of  1896.  At  the  request  of  Governor  Mount,  Dr.  Bitting  did 
some  work  along  this  line  during  his  vacation,  which  was  reported 
on  very  late  in  December.  This  investigation  showed  that  the 
losses  from  hogs  dying  of  cholera  amount  to  $3,500,000  a  year,  and 
that  much  of  this  is  due  to  improper  water  supply.  On  the  recom- 
mendation of  the  Veterinarian,  a  bill  was  passed  by  the  last  Legis- 
lature regulating  the  disinfection  of  pens  on  fair  grounds  and  the 
carrying  of  pigs  from  place  to  place  in  the  State  for  exhibition,  as 
it  had  been  shown  through  figures  presented  by  Dr.  Bitting  that 
cholera  was  extensively  distributed  through  the  agency  of  our  fairs. 

One  other  important  investigation,  which  involves  much  origi- 
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nal  research,  is  a  study  of  milk  secretion  and  the  mammary  gland. 
This  work  has  now  been  continued  for  over  a  year,  in  the  veterinary 
laboratory,  on  horses  and  cattle  and  other  domesticated  animals, 
and  considerable  new  information  has  been  secured,  which  it  is 
hoped  will  be  published  during  1898. 

Following  is  given  the  principal  subjects  under  investigation  in 
the  different  departments  of  the  Station: 

I.    CHEMICAL  DEPARTMENT. 

1.  Sugar-beet  culture  in  Indiana. 

2.  The  composition  of  soils  as  affected  by  cropping. 

3.  The  improvement  of  unproductive  black  soils. 

4.  Use  of  plant  food  on  certain  clay  soils  in  southern  Indiana. 

5.  Methods  of  soil  analysis. 

6.  The  composition  of  feeding  stuffs. 

7.  Miscellaneous  determinations. 

II.    BOTANICAL  DEPARTMENT. 

1.  Influence  of  plant  food  on  roses  grown  in  pots  and  the  open. 

2.  Potato  scab  and  its  treatment,  especially  by  formalin. 

3.  Indoor  lettuce  culture. 

4.  Com  smut  and  its  prevention  by  spraying. 

5.  The  bacterial  disease  of  the  sugar  beet. 

6.  The  relation  of  size  of  seed  to  crop  production. 

7.  Subwatering  in  the  greenhouse. 

8.  Mushroom  culture. 

9.  Cinerarias  and  calceolarias  for  greenhouse  and  decoration. 

■ 

III.     VETERINARY  DEPARTMENT. 

1.  The  distribution  of  hog  cholera  in  Indiana  and  its  pre- 
vention. 

2.  Testing  hog-cholera  remedies. 

3.  The  mammary  gland  and  the  process  of  milk  secretion. 

4.  Tuberculosis  and  the  tuberculin  test. 

5.  A  study  of  the  fecundity  of  breeds  of  swine. 

6.  The  sanitary  condition  of  drinking  water  for  farm  stock. 

7.  Sheep  dips  and  their  effect  on  parasites  and  wool. 

8.  Animal  diseases  in  Indiana. 
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IV.    HORTICULTURAL  DEPARTMENT. 

1.  Close  root  pruning  of  fruit  trees. 

2.  Whole  vs.  piece-root  grafting. 

3.  The  influence  of  climate  on  forest-tree  seedlings. 

4.  New  varieties  of  potatoes  and  methods  of  cutting. 

5.  A  study  of  tomatoes  as  adapted  to  canning. 

6.  Testing  varieties  of  fruit. 

7.  Greenhouse  culture  of  lettuce  and  tomatoes. 

V.    AGRICULTURAL  DEPARTMENT. 

1.  Field  experiments  on  wheat,  as  involving — 

a-     Test  of  varieties. 

b.  Weight  of  seed. 

c.  Distance  apart  of  sowing  in  drills. 

d.  The  application  of  fertilizers,  singly  and  in  oombinar 
tion. 

e.  Eotative  cropping. 

f .  Growing  clover  as  an  inteiMxrop  each  year. 

g.  Effect  of  soil  and  climate  on  foreign  varieties. 

2.  Field  experiments  on  Indian  corn,  as  involving — 

a.  Depth  of  culture. 

b.  Thickness  of  stand. 

c.  Period  of  planting. 

d.  The  use  of  cultural  implements. 

e.  Rotative  cropping. 

f .  Influence  of  fertilizers  in  rotative  cropping. 

g.  Effect  of  planting  in  furrows. 

3.  Field  experiments  on  oats,  as  involving— 

a.  Tests  of  varieties. 

b.  The  adaptability  of  winter  oats  to  northern  Indiana. 

c.  Fertilizer  experiments. 

4.  Tests  of  grasses  and  forage  plants. 

5.  Rotative  cropping,  as  sho^\'n  in  corn,  wheat,  oats,  clover  and 


beets. 


VI.    ANIMAL  INDUSTRY. 


1.  Feeding  fattening  pigs  com  and  wheat. 

2.  Feeding  pigs  corn  meal  and  com  meal  and  shorts. 
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3.  Feeding  sheep  rape  in  pasture. 

4.  Combinations  of  food  for  growing  steers  and  dairy  cows. 

5.  The  relations  of  food  consumption  and  milk  and  butter  fat 
production  in  dairy  cows. 

Improvements.  A  few  much-needed  improvements  have  been 
made  during  the  year.  The  large  cattle  bam  erected  in  1889,  the 
residence  of  the  Director  and  Assistant  Agriculturist  and  the  wind 
pump  house  and  derrick  all  received  two  good  coats  of  paint.  The 
old  pig  buildings,  which  were  located  in  various  lots,  that  were  really 
unpresentable,  were  torn  down,  and  neat,  small  pig  houses  erected, 
such  as  would  serve  as  good  models  for  feeding-lot  shelters.  What 
the  Station  now  needs  is  a  suitably  constructed  pig  house  for  indoor 
winter  feeding  experiments.  The  present  accommodations  in  this 
line  are  quite  unsatisfactory  and  inconvenient. 

Considerable  new  fencing  was  put  up  last  spring,  amounting  to 
over  100  rods.  Each  year  some  of  the  old  fencing  has  been  re- 
placed by  new,  until  now  nearly  all  of  the  Station  grounds  have 
been  ref enced  and  put  in  good  condition,  excepting  that  along  the 
main  highway  extending  west  of  the  Farm  House.  Tliis  will  re- 
quire refencing  early  in  1898,  as  for  several  years  it  has  been  at  the 
point  of  collapsing. 

In  December  a  new  ten-horse  power  Van  gas  engine  was  pur- 
chased jointly  by  the  University  and  Station  and  placed  in  the 
cattle  bam  to  replace  the  old  six-horse  power  steam  engine  and 
boiler.  This  new  power,  we  hope,  wiU  prove  a  great  addition  to  our 
equipment. 

Publications.  The  following  are  the  publications  of  the  Station 
for  1897.  I  may  say  that  in  addition  to  these,  many  agricultural 
contributions  have  been  made  to  the  press  during  the  year  by  the 
writer  and  other  members  of  the  Station  Staff: 

PAMPHLET  BULLETINS. 

No.  64,  vol.  VIII,  April,  1897,  pp.  16.  Field  experiments  with 
corn,  oats  and  forage  plants.  By  W.  C.  Latta  and  W.  B.  An- 
derson. 

No.  65,  vol.  VIII,  Jime,  1897,  pp.  17-36,  plates  I,  II.  Formalin 
for  prevention  of  potato  scab.    By  J.  0.  Arthur. 

No.  CyQ,  vol.  VIII,  October,  1897,  pp.  38-58,  Fig.  1,  plates  III.  IV. 
Indoor  lettuce  culture.    By  William  Stuart. 
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No.  67,  vol.  Vm,  December,  1897,  pp.  69-70.  Wheat  and  com 
ta  food  for  pigs.    By  C.  S.  Plumb  and  W.  B.  Anderson. 

Nindi  Annual  Report  of  the  Agricultural  Experiment  Station, 
18»6,  pp.  61,  Figs,  4,  plates  HI. 

NEWSPAPER  BULLETINS. 

The  newspaper  bulletins  are  but  one-page  size,  and  are  distrib- 
uted to  some  650  Indiana  periodicals  and  about  50  without  the 

State.    They  are  not  sent  to  other  parties  and  are  issued  from  time 

to  time  as  circumstances  permit  or  demand: 

No.  42,  January  14, 1897.  The  San  Jose  Scale.  (Aspidiottts  per- 
niciosus).    By  James  Troop,  Horticulturist. 

No.  43.  February  26,  1897.  New  remedy  for  potato  scab.  By 
J.  C.  Arthur,  Botanist. 

No.  44.  March  11,  1897.  Strawberries:  Varieties  to  plant  By 
James  Troop,  Horticulturist. 

No.  45.  April  27,  1897.  Sugar-beet  tests  in  Indiana.  By  0.  S. 
Plumb,  Director. 

No.  46.  June  19, 1897.  Cultivation  and  thinning  of  sugar  beets. 
By  H.  A.  Huston,  Chemist. 

No.  47.  July  13, 1897.  Hog  cholera  in  Indiana.  ByA.  W.  Bit- 
ting.  Veterinarian. 

No.  48.  August  2,  1897.  Test  of  varieties  of  wheat.  Winter 
oats.     By  W.  C.  Latta,  Agriculturist. 

No.  49.  October  12,  1897.  The  San  Jose  scale  in  Indiana.  By 
James  Troop,  Horticulturist. 

No.  50.  October  27,  1897.  The  relation  of  consumers  to  pro- 
ducers of  milk.    By  C.  S.  Plumb,  Director. 

No.  61.  November  15,  1897.  The  sugar  beet  as  food  for  live 
stock.    By  C.  S.  Plumb,  Director. 

No.  52.  November  22,  1897.  Preparation  of  ground  for  plant- 
ing sugar  beets.    By  H.  A.  Huston,  Chemist. 

Mailing  List,  The  above  periodicals  are  very  widely  scattered. 
The  pamphlet  buUetin  is  distributed,  as  a  rule,  to  the  entire  mailing 
Hst,  which  now  numbers  14,750  names.  This  list,  however,  is  grow- 
ing 80  rapidly  that  each  new  edition  has  to  be  printed  in  greater 
number  than  the  previous  ones.  The  newspaper  bulletins  are  one- 
page  sheets  of  about  450  words.  The  following  table  shows  the 
size  of  the  mailing  list  at  the  beginning  of  each  year  since  1893 : 
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STATION  MAILING  LIST. 


Number  of  Names  on 
List. 


Jan.  1, 
1896. 


Jan.  1, 
1897. 


JftD.  1, 

1898. 


People  in  Indiana 

Indiana  periodicals 

People  in  other  stales 

Periodicals  in  other  states 

Foreigners 

Foreign  periodicals 

Total 


6,741 

7,131 

8,666 

635 

668 

653 

1,158 

1,316 

1,606 

83 

91 

86 

26 

51 

61 

7 

7 

7 

7,650 

9,264 

11,079 

9,143 
625 

1,788 
92 

77  , 
6 


10,590 

660 

1,872 

76 

91 

8 


11,731  j    13,297 


11,900 

650 

2,000 

80 

.  106 

8 


14,750 


Live  Stock.  In  connection  with  the  Station  equipment  I  desire 
to  call  your  attention  to  the  amount  of  live  stock  on  the  fann. 
The  general  health  of  the  stock  has  been  most  excellent^  and  there 
has  been  a  gradual  and  gratifying  increase  in  numbers  and  quality 
during  the  past  few  years.  Nearly  all  of  the  stock  is  of  our  own 
breeding.    The  following  is  an  inventory  about  December  31, 1897: 

OATTLB. 


Short- 
horn. 

Here- 
ford. 

Jersey. 

holstein- 
Friesian. 

Grades. 

Males,  yearling  or  over. 
Females,  yearling  or  over 
Oalves.  males 

0 
2 
0 

1 
3 
1 

2 

1 

1 

2 
1 

1 

1 

1 

Calves,  females 

0 

1 

0      1       6 

1 

Total,  (28) 

2 

6 

13 

4 

3 

SHEEP. 


Ram,  one  year  or  older 

Bam,  lamb 

Ewes,  one  year  or  older 

Ewes,  lambs 

Wethers 

Cross  bred  lambs 

Total,  (26) 


Rambouillet 
Merino.  ' 

wShropshire. 

1 
0 
7 
4 
2 
0 

1 

1 

5 

3 

0 

2 

14 

12 

'  • 
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SWINE. 


Poland 
China. 


Bebkshire. 


Chester 
White. 


Males,  one  year  or  oyer. . 
Males,  ander  one  year. . . 
Females^  one  year  or  over 
Females,  under  one  year 

Grades,  fuuales 

Grades,  barrows 

Total,  (24) 


0 
1 
1 
0 
0 
0 


0 
0 
0 

1 

0 
0 


1 

2 
3 
3 
8 
4 
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Of  the  above  animals,  the  swine  and  sheep  are  beginning  to  fur- 
nish quite  useful  material  for  experimental  feeding,  but  the  cattle 
are  so  uneven  in  age  and  so  divided  up  into  different  breeds  that, 
although  very  useful  for  class-room  instruction,  they  do  not  offer 
the  most  desirable  material  for  feeding  experiments. 

I  herewith  submit  in  connection  with  the  above,  brief  reports  of 
the  work  of  the  several  Departments  of  the  Station,  as  transmitted 
to  me  by  the  persons  in  charge. 

Respectfully  submitted, 

C.  S.  PLUMB, 

Director. 


REPORT  OF  THE  CHEMICAL  DEPARTMENT* 


To  a  S,  Plumb,  Director  : 

Sir — The  following  is  a  summary  of  the  work  of  the  Chemical 
Department  for  the  year  1897: 

SUGAR  BBETS. 

The  interest  in  the  production  of  sugar  beets  has  been  far  greater 
than  in  any  previous  year,  ilany  applications  for  seed  were  re- 
ceived, and  the  prospect  for  an  extensive  and  thorough  test  of  the 
matter  of  raising  beets  seemed  promising.  It  was  therefore  decided 
to  conduct  the  tests  on  such  a  scale  that  both  the  quality  of  the 
beets  and  the  kind  of  work  required  for  the  production  of  commer- 
cial beets  would  be  demonstrated.  As  there  seemed  to  be  a  prob- 
ability that  beet  factories  might  be  erected  in  the  State  in  the  near 
future,  it  was  thought  desirable  to  urge  farmers  to  become  familiar 
with  raising  beets  under  factory  conditions,  in  order  that  they 
might  be  in  a  better  position  to  consider  contracts  for  raising  beets 
for  factory  purposes,  should  such  an  opportunity  arise.  The  wisdom 
of  this  policy  became  very  evident  as  the  season  advanced.  Before 
the  close  of  the  year  beet  contracts  were  presented  to  farmers  in 
several  sections  of  the  State. 

Five  himdred  pounds  of  beet  seed  were  received  from  the  United 
States  Deparement  of  Agriculture.  Nearly  all  of  this  seed  was 
distributed  to  farmers  who  engaged  to  raise  from  one-fourth  to  one 
acre  of  beets  and  to  follow  working  directions.  The  remainder  of 
the  seed  was  distributed  to  a  number  of  farmers  who  were  willing 
to  raise  smaller  amounts.  Seed  was  sent  to  107  farmers  in  23  coun- 
ties. Most  of  the  work  was  conducted  in  northern  and  central 
counties,  where  both  soil  and  climatic  conditions  seemed  more  fa- 
vorable. 

The  spring  was  wet  and  backward,  and  in  some  counties  seed 
could  not  be  planted  until  after  June  1st.  The  severe  drouth  of 
August  and  September  found  the  beets  in  most  cases  below  normal 
size  for  the  season.  Yet,  with  these  disadvantages  very  many  good 
results,  both  in  quality  and  yield,  were  obtained.    In  previous  years 
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less  than  one-third  of  those  to  whom  seed  was  sent  have  reported  re- 
sults or  sent  samples.  This  year  shows  a  marked  improvement  in 
this  respect. 

A  large  number  of  farmers  who  had  obtained  seed  from  other 
sources  have  asked  the  Station  to  make  analyses  of  their  beets,  and 
in  eveiy  case  this  has  been  done.  Over  300  analyses  have  been 
made. 

The  work  on  the  farm  of  the  Experiment  Station  included,  in 
addition  to  the  testing  of  a  number  of  commercial  varieties,  a  fur- 
ther study  of  beets  affected  with  bacterial  disease  and  a  set  of  special 
tests  on  very  high-grade  seed  sent  out  by  Dr.  H.  W.  Wiley,  Chem- 
ist, United  States  Department  of  Agriculture. 

The  results  of  the  work  this  season  have  been  very  gratifying, 
and  in  all  sections  of  the  State  that  I  have  visited  I  have  found  that 
the  work  is  highly  appreciated  by  the  people  and  that  the  press  give 
the  Station  the  most  cordial  support  in  its  work  on  this  subject. 
Three  hundred  and  seven  samples  from  143  stations  in  35  coimties 
have  been  examined. 

FERTILIZER  EXPERIMENTS  ON  CLAY  SOILS. 

This  season  these  experiments  were  continued,  the  land  being  in 
wheat.  The  weather  conditions  were  very  unfavorable  and  the 
crop  in  southern  Indiana  was  below  the  average.  The  very  heavy 
rains  of  early  spring  damaged  the  plats  both  by  washing  and 
compacting  the  soil.  The  crops  were  harvested  and  weighed,  and, 
notwithstanding  the  very  unfavorable  conditions,  enough  facts  were 
obtained  to  serve  as  an  index  to  the  more  profitable  application  of 
fertilizers  on  such  lands  and  to  point  out  the  methods  to  be  used  in 
further  investigations  along  this  line.  The  two  most  conspicuous 
points  are  the  very  marked  benefits  derived  from  slaked  lime  which 
had  been  harrowed  in  before  planting  the  com,  which  preceded  the 
wheat,  and  the  necessity  of  drilling  the  fertilizer  with  the  wheat  in- 
stead of  broadcasting  it,  if  any  results  comparable  with  ordinary 
field  practice  are  to  be  obtained.  The  effect  of  the  fertilizers  in  se- 
curing a  stand  of  clover  and  timothy  was  very  marked.  No  grass 
was  to  be  seen  on  the  unfertilized  plats. 

I  think  it  advisable  to  continue  this  work.  But  the  plan  must 
be  altered  so  as  to  permit  the  drilling  of  the  fertilizers  with  the 

2— Ex.  Sta. 
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wheat.  This  will  present  some  difficulties,  unless  quite  large  plats 
can  be  used.  Yet  the  large  expenditures  made  for  fertilizers  and 
the  unscientific  and  often  wasteful  methods  of  purchasing  them 
make  it  verv  desirable  that  actual  demonstration  of  a  more  rational 
and  economical  method  should  be  made.. 

EXPERIMENTS  ON  THE  PREVENTION  OF  ROOT  ROT. 

This  season  the  tests  on  this  subject  were  tried  on  a  more  ex- 
tensive scale.  The  results  are  as  promising  as  last  year.  The  test 
was  applied  to  100  trees.  Although  many  good  results  have  been 
secured  in  preventing  the  disease  and  in  checking  it  on  infested 
trees,  the  matter  is  so  important  that  I  believe  that  the  work  ought 
to  be  more  fully  developed  and  a  fuller  study  made  of  the  matter 
before  coming  to  a  decision.  The  extent  of  the  apple  interests  and 
the  serious  loss  caused  by  the  disease  will  more  than  justify  the 
slight  expense  involved. 

LABORATORY   STUDIES  OF   AVAILABLE   PLANT  FOOD   IN 

WORN  SOILS. 

Work  on  this  subject  has  been  continued.  The  nitrogen  con- 
tained in  the  humus  extracted  from  the  20  old  series  plats  that  have 
been  under  continuous  com  crop  for  18  years  has  been  determined 
and  comparison  data  from  adjacent  land  under  rotation. 

Two  samples  of  Eothamsted  soil,  which  have  been  under  exper- 
imental treatment  for  50  years,  were  also  obtained.  To  these  only 
the  method  for  available  phosphoric  acid  could  be  applied.  The 
results,  both  absolute  and  relative,  were  such  as  to  justify  the  be- 
lief that  the  method  for  the  determination  of  available  phosphoric 
acid  in  worn  soils,  which  was  worked  out  in  this  laboratorv,  is  one 
that  may  be  found  of  considerable  value  in  soil  investigations.  The 
method  differs  radically  from  any  others  that  have  been  proposed, 
in  that  alkaline  solvents  are  used.  Work  of  this  character  involves 
many  tedious  processes  and  much  careful  manipulation.  The 
methods  worked  out  by  us  have  been  tested  on  the  principal  types  ' 
of  soil  with  satisfactory  results. 

CHEESE. 

!:•]){;  icd  ctTi  rts  l(»  l!ud  >anipks  of  filled  cheese  (in  th<'  market 
have  hvvu  made,  but  no  such  material  has  been  found.    The  cheese 
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that  seems  to  have  taken  the  place  of  it  was  tested  by  the  pepsin 
method,  but  even  after  many  days  the  material  remained  undi- 
gested. The  pepsin  solution  is  the  same  as  that  used  for  the  diges- 
tion work  in  food  examinations.  On  either  ordinary  or  filled  cheese 
the  casein  is  liqiiefied  in  a  few  hours  and  the  fat  separates  and  rises 
to  the  surface.  The  cheap  cheese  that  has  taken  the  place  of  the 
filled  cheese  contains  very  little  fat,  and  the  casein  seems  to  be  in 
such  a  condition  as  to  offer  great  resistance  to  digestive  ferments. 


FEEDING  MATERIALS. 


A  number  of  feeding  materials  have  been  examined.    The  anal- 
yses of  th6se  that  seem  of  interest  follow: 


SUBSTANCES. 

Linseed 

OIL  JiEAL.. 

Per  cent. 

CoAfLSR  LIK- 
8EED  MEAL. 

Per  cent. 

Linseed 

MEAL. 

Per  cent. 

Moisture 

7.42 
2.64 

39.25 
8.53 
6.38 

36.78 

7.42 
1.46 

39.50 
8.05 
5.36 

38.21 

3.86 

Ether  extract 

3.13 

Crude  protein 

42.00 

Crude  nbre 

9.10 

Crude  ash 

5.03 

Nitrogen  free  extract 

36.88 

Total  nitrmcen 

6.28 
5.96 
0.32 

6.32 
6.39 

6.72 

Albuminoid  nitroiren 

6.15 

Amide  nitrogen 

0.57 

The  three  samples  are  low  in  oil,  showing  that  they  resemble  new 
process  meal  in  this  respect.  The  fat  is  lower  than  the  average  in 
new  process  meal  and  the  protein  is  higher  than  usual  for  this 
product. 

COTTON   SEED  MEAL. 

This  sample  was  sent  in  for  examination  to  see  if  it  was  adulter- 
ated with  hulls: 

Per  cent. 

Moisture 4.93 

Ether  extract 9.96 

Crude  protein 47.75 

Crude  fibre 4.69 

Crude  ash 6.43 

Nitrogen  free  extract 26.24 

Total  nitrogen 7.64 

Albuminoid  nitrogen 7.45 

Amide  nitrogen .19 
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The  results  show  the  meal  to  be  of  very  good  quality,  somewhat 
below  the  average  in  fat  and  above  the  average  in  albuminoids. 

SILAGE   FROM    CORN    STOVER. 

A  quantity  of  com  stover  that  had  been  carried  over  winter  was 
run  through  the  silage  cutter  and  moistened  with  water  in  the 
silo.  The  fermentation  and  rise  of  temperature  were  such  as 
usually  take  place  in  the  making  of  silage.  On  August  15  samples 
were  drawn  and  analyses  made.  An  analysis  of  ordinary  com  silage 
made  from  sample  drawn  May  25  is  also  given.  This  silage  was  put 
up  in  the  fall,  using  the  whole  com  plant: 

StOVBB  SILAOE.  ObDINABY  SUiAOE.  ^ 

Per  cent.  Per  cent. 

Water 81.01  83.77 

Ether  extract 0.29  0.46 

Crude  protein 1.34  2.23 

Crude  fibre 7.08  4.86 

Crude  ash 1.60  1.42 

Nitrogen  free  extract 6.22  6.41 

Total  nitrogen 0.20  0.36 

Albuminoid  nitrogen .16  .20 

Amide  nitrogen .04  .15 

The  Stock  did  not  eat  the  silage  from  the  stover  as  readily  as  the 
silage  made  in  the  usual  way. 

PURSLANE. 

In  September  inquiries  were  received  at  the  Station  in  regard  to 
the  feeding  value  of  Purslane  (Portulaca  oleracea).  A  sample  of 
the  material  was  collected  from  the  Station  grounds  on  September 
22d,  and  submitted  to  analysis.  The  sample  contained  both  blos- 
soms and  some  matured  seeds.    The  analysis  is  as  follows: 

Per  cent. 

Water 86.56 

Kther  extract 0.50 

Crude  protein 1 .81 

Crude  fibre 2.12 

Crude  ash 2.23 

Nitrogen  free  extract 6.49 

Total  nitrogen 0.29 

Albuminoid  nitrogen 0.23 

Amide  nitrogen 0.06 

Phosphoric  acid  0.046 

Pota»h 0.86 
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The  material  compares  favorably  with  average  samples  of  com 
fodder  so  far  as  the  protein  and  ether  extract  are  concerned.  Nitro- 
gen free  extract  is  rather  lower  than  in  most  green  fodder,  but  the 
amount  of  water  is  considerably  higher.  The  ash  is  higher  than 
any  ash  that  I  have  seen  reported  in  green  feeding  stuffs.  Owing 
to  the  relatively  low  amounts  of  fibre  and  nitrogen  free  extract,  the 
nutritive  ratio  is  high,  being  about  5.5.  The  material  has  been  used 
to  some  extent  in  this  State  for  many  years  as  a  food  for  pigs,  and 
in  many  localities  is  highly  esteemed.  Analysis  shows  that  it  is  well 
worth  consideration  as  a  feeding  material  for  such  animals  as  wiU 
eat  it  readily. 

The  material  has  also  a  relatively  high  fertilizing  value.  The 
nitrogen  per  cent,  is  relatively  higl  compared  witS  oliier  weeds 
and  the  amount  of  potash  also  relatively  large.  The  amoimt  of 
phosphoric  acid  present  in  the  sample  is  somewhat  small  as  com- 
pared with  other  weeds.  The  sample,  however,  grew  upon  lands  to 
which  no  phosphate  had  been  applied  for  a  long  time,  and,  as  has 
been  frequently  noticed  in  the  experiments  of  the  Station,  purslane 
responds  very  readily  to  applications  of  phosphoric  acid;  it  is  prob- 
able that  upon  lands  containing  more  phosphoric  acid  the  amoimt 
present  in  the  plant  would  be  somewhat  higher.  The  fertilizing 
value  of  a  ton  of  the  dried  material  would  be  about  $16.00,  reckon- 
ing the  nitrogen,  phosphoric  acid  and  potash  at  the  rates  usually  ap- 
plied to  commercial  fertilizers. 

The  weed  is  generally  considered  a  bad  one  and  hard  to  subdue 
and,  if  it  can  be  made  to  serve  either  for  the  purposes  of  feeding 
or  a  green  manure,  it  may  become  of  considerable  value  to  agricul- 
ture in  the  State. 

RYE  MIDDLINGS. 

Per  cent. 

Moisture 7.61 

Ether  extract 2.34 

Crude  protein 13.62 

Crude  fibre 3.62 

Ash 3.19 

Nitrogen  free  extract 69.62 

Total  nitrogen 2. 18 

Albuminoid  nitrogen 2.03 

Amide  nitrogen 0.15 
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I  find  but  one  analysis  of  this  material  on  record.  It  differs  from 
the  above  by  having  nearly  twice  as  much  ether  extract  and  two 
per  cent,  less  protein. 


BUCKWHEAT  MIDDLINGS. 

This  sample  was  also  sent  from  Logansport. 

Per  cent. 

^[oiBtiire 7.55 

Ether  extract 9.2:^ 

Crude  protein 35.87 

Crude  fibre 4.02 

Ash 6.25 

Nitrogen  free  extract 37.08 

Total  nitrogen 5.74 

Albuminoid  nitrogen 5.52 

Amide  nitrogen 0.18 

The  material  has  nearly  the  same  ratio  of  ingredients  as  old  pr9- 
cess  oil  meal,  but  is  somewhat  higher  in  both  fat  and  protein  than 
average  oil  meal.  It  is  also  much  richer  in  these  two  ingredients 
than  was  any  of  the  three  samples  of  buckwheat  middlings  found 
in  previous  records. 


IDAHO  COFFEE  PEA. 

This  is  a  jspecies  of  Astragalus  from  Prof.  C.  P.  Fox  of  the  Idaho 
Experiment  Station. 

Per  cent. 

Moisture 6.79 

Ether  extract GM 

Crude  protein ." lo.37 

Crude  fibre : 2.47 

Ash 3.28 

Nitrogen  free  extract _ 65.5^^ 

Total  nitrogen 2.4(5 

Albuminoid  nitrogen 2.32 

Amide  nitrogen .14 

The  fat  is  much  higher  than  is  usual  for  leguminous  plants,  and 
the  protein  lower. 
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>rALT  SPROUTS. 

Sample  sent  from  Fowler,  Ind. 

l*er  cent. 

Moisture .).o5 

Ether  extract 1.54 

Crude  protein 27.07 

Fibre 12.60 

Ash o.bO 

Nitrogen  free  extract 47.5') 

Total  nitrogen 4.38 


Albuminoid  nitrogen 


2.77 


Amide  nitrogen 1. 06 

The  protein  content  is  slightly  above  that  recorded  in  previous 
analyses. 

STRAW-BOARD  WASTE. 

A  sample  of  straw-board  waste  was  examined,  for  fertilizer  con- 
stituents.   The  material  as  received,  contained 

Per  cent. 

Water 6i».H7  . 

Nitrogen 0.32 

Phosphoric  acid 0.21 

Potash 0.14 

The  material  woTild  have  only  about  one-third  of  the  plant  food 
found  in  barnyard  manure.  It  would  probably  decompose  slowly 
in  the  i^oil  and  is  not  of  enough  value  to  pay  for  hauling  any  con- 
siderable distance.  It  would  probably  be  used  to  best  advantage  on 
clav  land. 

A  sample  of  ashes  said  to  be  derived  mainly  from  the  bark  of 
walnut,  oak,  etc.,  was  found  to  contain  1.27  per  cent,  of  potash. 
This  would  indicate  that  the  material  has  been  leached,  as  the 
amount  of  potash  is  less  than  that  contailied  in  ordinary  wood 
ashes. 

A  sample  of  waste  nitrate  of  soda  from  an  acid  factory  w^as  ex- 
amined.  It  was  practically  all  sodium  sulphate.  The  nitrogen 
content  was  0.56  per  cent. 

The  sugar  content  of  turnips  was  determined  for  the  Botanical 
Department.  The  sample  contained  0.66  sucrose  and  4.95  per  cent, 
dextrose. 
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111  eoimection  with  a  pig-feeding  experiment  at  the  farm,  analy- 
ses of  tlie  wheat  fed  and  of  the  whole  grain  that  passed  the  pigs 
were  made.  With  one  lot  of  pigs  the  wheat  was  soaked,  with  the 
other  lot  the  wheat  was  fed  dry. 

The  analyses  are  reduced  to  water  free  basis. 


SUBSTANCES. 


Wheat 
as  fed. 


Whole  grain  in  manure. 


Soaked.      '     Fed  dry. 


Ether  extract 

Crude  protein 

Crude  fibre 

A«h 

Nitrogen  free  extract 
Starch  (by  diastase)  . 

Total  nitrogen 

Albuminoid  nitrogen 
Amide  nitrogen 


2.35 

2.54 

14.12 

13.51 

3.01 

3.49 

2.30 

3.01 

78.19 

77.44 

61.45 

60.75 

2.26 

2.16 

2.22 

2.10 

0.04 

l».06 

2.55 

13.75 

3.21 

2.39 

78.10 

58.06 

2.20 

2.16 

0.04 


MARL. 

Manv  beds  of  marl  are  found  imderlvine:  the  muck  beds  of  the 
northern  parts  of  the  State.  The  analysis  of  a  representative  sample 
is  here  given. 

Per  cent. 

Moisture 1.00 

Insoluble  in  acid  after  ignition  (sand,  etc.)    2.47 

Nitrogen 0.53 

Silica 0.30 

Oxides  of  iron,  aluminum  and  manganese 1.32 

Calcium  oxide 44.80 

Magnesium  oxide 1.64 

Potassium  oxide 0.20 

Carbon  dioxide 36.74 

Organic  matter  and  undetermined 11.00 

The  material  consists  essentially  of  carbonate  of  lime  and  organic 
matter.  The  amount  of  nitrogen  present  is  noteworthy.  The  con- 
dition of  the  organic  fnatter  would  be  improved  by  freezing.  The 
material  has  considerable  fertilizing  value  and  would  doubtless  be 
of  much  value  as  an  application  to  heavy  lands.  Only  a  trace  of 
phosphoric  acid  is  present. 

Mr.  J.  M.  Barrett  has  served  as  Assistant  in  an  exceedingly  satis* 

factory  manner. 

Very  respectfully  yours, 

H.  A.  HUSTON, 

Chemist. 


REPORT  OF  THE  BOTANICAL  DEPARTMENT. 


To  C.  S.  Plumb,  Director : 

Sir — The  work  of  Jhe  Botanical  Department  of  the  Station  for 
the  year  1897  has  been  a  continuation  of  that  of  the  previous  year 
without  serious  interruption,  there  having  been  no  change  in  the 
personnel  of  the  department  or  in  its  policy.  At  the  close  of  the 
previous  year  the  rooms  of  the  department  were  renovated  and 
treated  with  paint,  and  an  additional  room  provided,  having  300 
square  feet  of  floor  space,  to  be  especially  devoted  to  laboratory  in- 
struction. This  improvement  has  added  both  to  the  convenience 
and  the  efficiency  of  the  experimental  work,  by  the  partial  with- 
drawal of  studentsfrom  the  general  laboratory,  especially  for  the  five 
months  from  January  to  May,  inclusive,  during  which  University 
classes  in  vegetable  physiology,  ecology  and  pathology  receive  in- 
struction.* A  general  account  of  the  equipment  of  the  department 
was  given  in  the  report  of  last  year,  which  remains  equally  applica- 
ble at  the  present  time. 

POTATO. 

It  is  a  matter  for  congratulation  that'  the  efforts  of  the  depart- 
ment in  the  study  of  the  potato  scab,  and  especially  the  attempt  to 
provide  a  cheap,  safe  and  convenient  remedy,  have  met  with  the 
most  signal  success.  Experiments  were  begun  in  the  greenhouse  in 
the  winter  of  1895-6  and  carried  to  completion  in  the  field  during 
the  following  summer,  which  led  to  the  conclusion  that  formalin 
was  an  effective  fungicide  against  scab,  and  furthermore,  that  it  met 
the  above-named  requirements  of  cheapness  and  convenience,  and 
particularly  of  safety.  What  had  been  wanted  was  a  remedy  pos- 
sessing the  good  qualities  of  corrosive  sublimate,  but  without  its 
deadly  poisonous  properties.  Such  a  remedy  has  been  found  in 
formaUn. 

The  results  of  the  trials  of  1896  were  first  published  in  a  news- 
paper bulletin  in  February  of  the  present  year  (1897),  in  order  to 
give  the  farming  public  the  benefit  of  the  discovery  in  time  to  make 

*Miicb  of  tbe  botanical  inBtniction  prorided  by  Pardae  Unirersity  is  given  at  tbe  lab- 
oratories in  Science  Hall  by  Professor  Stanley  Coulter  and  bis  associates,  especially  in  gen- 
eralt  stmctaral  and  systematic  botany,  histology,  fermentation,  bacteriology,  and  other 
special  sabjeets. 
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it  of  service  in  the  management  of  the  year's  crop.  The  full  report 
of  the  experiments,  which  had  been  prepared  at  the  close  of  the 
previous  season,  was  not  printed  until  June,  and  in  a  limited  edi- 
tion. Persons  desiring  it  (Bulletin  66)  are  expected  to  make  appli- 
cation to  the  Director  of  the  Station.  It  will  be  sent  to  such  persons 
prepaid  and  free  of  charge. 

The  bulletin  on  "Formalin  for  Prevention  of  Potato  Scab"  (No, 
65)  consists  of  20  pages  and  two  plates,  and  gives  the  history  of  the 
subject,  the  results  obtained  at  the  Station,  the  results  obtained  by 
others,  some  account  of  the  nature  of  formalin  and  specific  direc- 
tions for  its  use.  It  also  discusses  the  relation  of  soil  moisture  to  the 
increase  of  scab,  and  details  an  important  method  for  the  estimation 
of  the  injury  to  the  crop. 

The  department  carried  on  no  tests  of  formalin  during  1897,  but 
hoped  that  it  would  be  tried  by  many  potato  growers  under  suffi- 
ciently diverse  conditions  to  gauge  its  value  aa  a  serviceable  fungi- 
cide for  general  use.  All  reports  so  far  received  from  growers 
agree  in  commending  the  remedy  as  meeting  every  reasonable 
reqiiironient  and  fully  afiimiing  the  good  points  claimed  for  it  in 
the  bulletin.  Two  letters  are  selected  from  the  correspondence — 
one  frrmi  Nebraska  and  the  other  from  Massachusetts — ^which  not 
only  represent  widc^ly  dilTerent  sections  of  the  country,  but  add 
some  items  of  practical  interest  worthy  of  record. 

ilr.  B.  B.  Rice,  of  (irand  Island,  Neb.,  writes,  -under  date  of 
October  27,  1897,  that  he  treated  21  bushels  of  Early  Ohio  pota- 
toes. The  seed  tubers  were  "large,  quite  free  from  scab,  having 
been  poloct(»d  from  the  scabby  crop  of  last  year."  He  purchased  a 
one-poimd  bottle  of  formalin  ($1.25).  Two  barrels  were  used,  and 
into  each  was  put  (by  guess)  15  gallons  of  water  and  one-half  the 
formalin.  A  bushel  of  uncut  potatoes  contained  in  a  sack  was 
dropped  into  (»ach  barrel,  and  after  remaining  a  time,  another 
bushel  was  put  in,  the  same  solution  being  used  over  and  over  until 
all  were  treated.    The  course  of  treatment  was  as  follows: 

One  bushel  In  eacli  barrel  l\  times  for  2     hours 6  bushels 

One  bushel  in  each  barrel  2  times  for  214  hours 4  bushels 

One  bushel  in  each  barrel  2  times  for  2M>  hours 4  bushels 

One  bushel  in  each  barrel  2  times  for  2%  hours 4  bushels 

Three-fourths  bushel  in   each  barrel  2  times 

for  3  hours 3  bushels 

Total 21  bushels 
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He  goes  on  to  say  (and  this  is  a  specially  valuable  contribution 
to  tbe  subject):  "I  could  detect  no  difference  in  the  amount  of 
scab  in  the  crop  from  seed  treated  first  or  last"  He  says,  further: 
"I  think  now  that  the  seed,  although  quite  clean,  should  have  been 
washed  before  it  was  placed  in  the  solution,  but  I  did  not  know  it 
at  the  time  the  treatment  was  given.  The  21  bushels  were  planted 
on  four  acres.  One-third  the  field  was  well  cared  for;  there  the 
tubers  were  quite  free  of  scab.  The  rest  was  very  weedy  and  the 
potatoes  a  little  more  scabby.  Yet  on  the  whole  the  crop  was  not 
more  than  one-third  as  scabby  as  it  was  last  year.  The  average  yield 
was  over  80  bushels  per  acre.  I  think  your  remedy  is  valuable  and 
that  it  has  benefited  me,  for  the  neighbor  from  whom  I  bought  my 
seed  a  year  ago  did  not  doctor  his  potatoes  last  spring,  and  his  crop 
this  fall  is  very  scabby — three  times  as  bad  as  mine.  Both  fields  of 
potatoes  were  planted  in  fresh  soil — land  not  previously  used  for 
potatoes." 

The  other  letter  from  which  I  wish  to  quote  was  received  from 
Mr.  Frank  H.  Goodhue,  of  North  Andover,  Mass.,  dated  December 
18,  1897.  He  ^vrites:  "The  land  I  used  for  the  experiment,  about 
three-fourths  of  an  acre,  had  been  in  mowing  for  13  consecutive 
years.  I  broke  the  sod  about  nine  inches  deep,  then  harrowed 
thoroughly,  furrowed  three  feet  apart  and  put  seed  about  one  foot 
apart  in  the  hills. 

"I  used  800  pounds  Stockbridge  potato  fertilizer  and  500  pounds 
Standard  potato  fertilizer,  but  used  no  stable  manure.  I  put  a 
large  handful  of  fertilizer  in  each  hill,  mixed  it  thoroughly  with  the 
soil,  then  dropped  the  seed,  covering  it  with  about  two  inches  of 
soil,  scattered  another  handful  of  fertilizer  over  it,  and  finished 
off  with  some  more  soil.  In  order  that  the  fertilizer  might  not  cause 
the  tubers  to  vary,  the  same  kind  was  used  on  treated  and  untreated 
seed  of  each  variety. 

"The  land  was  nearly  level,  only  a  slight  rise  on  the  west  side; 
soil  moist,  but  riot  wet.  As  far  as  moisture  was  concerned,  the  soil 
was  alike  on  both  treated  and  untreated  seed.  There  was  not  a 
tree  or  building  near  the  field  to  interfere. 

"I  planted  four  bushels  each  of  Somerset  and  Rose  Standish  and 
also  a  few  potatoes  of  Early  Harvest  and  Early  Fortune,  and  also 
some  of  Dandy  and  Old  Merino,  one-half  of  each  variety  being 
treated  with  formalin.     The  smaller  lots  were  subjected  only  two 
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hours  to  formalin,  but  the  Somerset  and  Bose  Standish  were  treated 
three  hours.  All  of  the  seed  was  nearly  free  from  scab.  In  order  to 
be  as  accurate  as  possible,  I  put  only  three  rows  of  untreated  seed 
between  the  rows  of  treated  seed. 

'^The  seed  was  treated,  then  dried  and  planted  about  a  week  after 
treatment.  Being  very  busy,  I  did  not  empty  the  formalin  for 
eight  days  after  using,  and  on  doing  so  I  found  two  tubers  of  the 
Somerset  variety  in  the  bottom  of  the  cask.  I  planted  them  along 
with  the  Rose  Standish  that  were  not  treated,  making  two  hills  of 
them,  so  that  I  would  know  them  at  harvest  time.  When  we  came 
to  them  I  dug  them  myself.  They  were  large,  smooth  and  the 
cleanest  potatoes  I  have  ever  dug  from  the  soil. 

"All  the  treated  seed  produced  clean,  smooth  and  handsome 
tubers,  with  not  a  rotten  one  among  them,  while  the  untreated  were 
rather  inferior  in  size,  with  many  tubers  considerably  scabbed,  say 
one-third  of  the  surface,  and  about  3  per  cent,  were  rotten. 

"I  think,  with  eight  ounces  of  formalin  to  15  gallons  of  water, 
that  four  hours'  treatment  are  better  than  two  hours.  I  am  also  in- 
clined to  believe  the  remedy  is  to  some  extent  a  preventive  for  rot." 

Both  of  these  reports  indicate  the  important  character  of  this 
remedy  and  the  ease  of  its  application.  As  shown  by  Mr.  Goodhue, 
the  length  of  time  the  seed  tubers  are  kept  in  the  solution  does  not 
noticeably  affect  their  growth,  especially  if  they  have  not  sprouted 
too  much,  and  a  longer  immersion  kills  the  germs  of  the  scab  disease 
more  completely.  It  is  probable  that  the  repeated  use  of  the  same 
solution  could  not,  as  a  rule,  be  safely  carried  so  far  as  practiced 
by  !Mr.  Bice,  but  a  half  dozen  times  might  still  give  good  results,  if 
the  tubers  were  free  from  dirt  and  the  periods  of  immersion  were 
sufficiently  prolonged.  The  report  of  Mr.  Goodhue  is  especially  to 
be  commended  for  the  careful  way  in  which  the  treated  and  un- 
treated material  were  subjected  to  uniform  conditions.  It  will  be  a 
most  important  point  gained  when  cultivators  generally  learn  to  try 
new  remedies  and  methods  of  all  kinds  with  a  control  for  compari- 
son, as  in  this  case. 

LBTTUOB. 

Several  crops  of  lettuce  have  been  grown  in  the  greenhouse  of 
the  department  during  the  last  two  years,  but  the  most  important 
part  of  the  work  reached  completion  in  1897.     The  results  have 
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been  embodied  in  a  bulletin  of  20  pages  and  two  plates,  prepared 
by  the  Assistant  Botanist,  Mr.  William  Stuart  This  bulletin  has 
been  sent  to  those  thought  to  be  interested  in  the  subject.  It  can 
be  obtained  by  others  upon  application  to  the  Director.  A  brief 
statement  of  the  main  facts,  unaccompanied  by  tables,  has  been  pre- 
pared and  printed  by  the  Station  in  a  bulletin  bearing  date  of  Oc- 
tober, 1897. 

The  results  obtained  embrace  some  important  items  for  the  culti- 
vation of  indoor  lettuce.  By  the  use  of  commercial  fertilizers  the 
yield  of  the  benches  was  increased  more  than  three  and  a  half  times, 
when  properly  combined  and  applied;  but  with  injudicious  use  their 
application  decreased  the  yield.  A  moderately  thick  planting  was 
found,  contrary  to  expectation,  to  produce  a  heavier  crop  per  square 
foot  of  bench  than  thinner  planting.  The  use  of  flower  pots  to 
secure  a  ball  of  earth  around  the  roots  when  marketed,  and  also  for 
convenience  in  handling,  was  found  to  invariably  lessen  the  yield. 
A  method  of  obtaining  the  advantages  of  the  pot  with  only  the 
slightest  check  to  growth  is  recommended  in  the  bulletin,  based 
upon  the  result  of  the  experiments.  The  crops  obtained  by  methods 
considered  commendable  were  of  the  highest  market  value  in  both 
amount  and  quality. 

CORN. 

Observations  and  studies  of  com  smut  have  been  continued  dur- 
ing the  year.  The  inoculation  of  young  plants  in  second  leaf  with 
formation  of  smut  pustules  was  successfully  accomplished  during 
October  in  the  greenhouse  by  spraying  with  germinating  spores. 
All  the  results  and  facts  obtained  will  eventually  be  brought  to- 
gether in  a  bulletin. 

BEET. 

Further  researches  into  the  nature  of  the  peculiar  sugar-destroy- 
ingdiseaseof  thesugar  beet,  some  account  of  which  has  already  been 
published  in  Bulletin  No.  39  (April,  1893),  and  there  ascribed  to 
a  specific  kind  of  parasitic  bacteria,  have  been  prosecuted,  most  of 
the  work  being  done  by  Miss  Clara  Cunningham  as  a  part  of  her 
University  studies.  The  bacterial  nature  of  the  disease,  a  point 
which  has  been  called  in  question,  has  been  confirmed,  and  many 
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details  of  the  life  history  of  the  parasite  have  been  worked  out. 
Excellent  photographs  have  been  secured,  showing  clearly  the 
characteristic  appearance  of  diseased  beets,  which  will  be  used  to 
illustrate  the  next  contribution  to  the  subject. 

ROSE. 

The  use  of  different  commercial  fertilizers  in  growing  the  rose 
for  cut  flowers  has  been  continued  from  last  year.  The  same  plants 
that  were  used  last  year,  having  been  wintered  in  a  cold  pit,  were 
used  again  without  repotting.  ^lost  of  the  cans  received  an  addi- 
tional amount  of  the  same  fertilizers  used  the  preceding  season,  a 
few  cans  being  reserv-ed,  however,  for  special  treatment.  The  re- 
sults of  the  season  confirm  in  the  main  those  of  last  year. 

In  order  to  test  in  the  open  field  the  results  obtained  in  the  vege- 
tation house,  a  piece  of  ground  was  planted  with  14  varieties  of 
hardy  and  semi-hardy  roses.  They  were  from  two-and-a-half-inch 
pots,  twelve  of  each  variety.  Nothing  of  importance  was  learned 
the  present  season,  however,  as  the  plants  did  not  become  suffi- 
ciently well  established  to  respond  noticeably  to  the  presence  of 
fertilizers. 

This  set  of  experiments  is  especially  under  the  charge  of  the 
Assistant  Botanist. 

CINERARIA. 

The  plants  of  this  attractive  flower,  which  had  been  brought 
into  bloom  in  Decombor,  1896,  coDtinued  to  fill  the  greenhouse  to 
its  full  capacity  through  Januarj^,  February,  March  and  April  with 
a  rich  and  brilliant  display  of  flowers.  Many  of  the  plants  bore 
more  than  300  flowers  each,  and  as  specimen  plants  or  in  mass 
were  universally  admired.  About  30  ladies  of  the  city  were  asked 
to  co()perate  with  the  Station  in  testing  the  adaptability  of  the 
plants  to  decorative  purposes  under  ordinary  household  conditions. 
They  received  plants  and  cared  for  them  as  they  thought  best  until 
no  longer  decorative,  reporting  upon  the  frequency  of  watering, 
amoimt  applied,  temperature  of  the  rooms,  extent  of  exposure  to 
sunlight,  time  when  the  first  flowers  failed  and  time  when  the  plant 
became  unattractive.     The  trials  resulted  most  satisfactorily,  and. 
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taken  altogether,  much  data  has  been  accumulated  upon  the 
method  of  handling  the  plant  and  its  adaptability  to  household  dec- 
oration, which  it  is  hoped  may  be  early  embodied  in  a  bulletin. 


FOOD  OF  PLANTS. 

Of  all  the  problems  in  the  physiology  of  plants,  probably  none 
so  directly  bears  upon  the  methods  and  profits  of  intensive  farming 
and  high  cultivation  generally  as  the  application  to  the  soil  of  barn- 
yard and  commercial  fertilizers  for  the  purpose  of  supplying  food 
for  the  growdng  crop.  Great  advance  has  been  made  since  the  days 
of  Liebig,  the  great  promoter  of  high-grade  husbandry,  in  the  profit- 
able use  of  fertilizers  and  in  a  knowledge  of  the  requirements  of 
different  crops,  and  yet  the  practice  remains  largely  empirical. 

An  exact  knowledge  of  the  kinds  of  food  required  by  each 
kind  of  plant,  of  the  method  of  its  assimilation  and  of  the  ap- 
portionment of  it  within  the  plant  to  the  building  up  of  the  differ- 
ent organs,  has  been  exceedingly  difficult  to  acquire.  From  Roman 
days,  when  agriculture  was  held  in  such  high  esteem  that  it  was 
considered  a  worthy  subject  for  the  pen  of  the  greatest  poets,  imtil 
the  pre^ent  time,  little  of  a  fundamental  character  has  been  added 
to  our  knowledge  of  the  subject  by  the  open-field  method.  Field 
experiments  properly  follow,  but  cannot  take  precedence,  in  provid- 
ing the  initial  facts  upon  which  rational  husbandry  should  find  a 
sure  toundation.  A  great  impetus  was  given  to  the  elementarj'' 
study,  wlien,  in  1860,  the  modern  method  of  water  cultures  was 
introduced,  by  which,  among  other  things,  the  now  well-known  fact 
that  the  carbon  of  the  plant  is  obtained  from  the  air  and  not  from 
the  soil  was  first  definitely  established.  Since  then  cultures  in  water, 
sand  and  artificial  earths  and  in  restricted  amounts  of  soil,  kept 
under  conditions  controlled  by  the  experimenter,  have  yielded  the 
most  valuable  additions  to  our  knowledge. 

With  a  view  of  promoting  a  better  understanding  of  some  of  the 
questions  connected  with  the  food  and  food  supply  of  plants,  the 
department  has  carried  on  studies  in  pot  and  bench  cultures  since 
the  erection  of  the  vegetation  house,  in  1893.  Oats,  wheat,  com, 
potatoes,  buckwheat,  roses,  lettuce  and  cert^n  weeds  have  been 
used  in  the  experiments.  Some  of  the  data,  discussed  from  the 
commercial  side,  was  recently  presented  in  the  lettuce  bulletin. 
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referred  to  above,  but  the  bulk  of  the  results  yet  remain  unpub- 
lished. It  is  proposed  to  continue  these  studies,  with  the  hope  that 
they  may  add  some  facts  of  importance  to  exact  knowledge,  and  in 
particular,  furnish  data  for  improved  and  more  economical  ways 
of  increasing  yield  by  means  of  fertilizers. 

SIZE  OF  SEED. 

Experiments  have  been  instituted  from  time  to  time,  and  the 
results  partly  published,  which  have  established  beyond  doubt 
that  the  larger  seeds  of  any  particular  kind  of  plant  give  a  larger 
crop  than  the  smaller  seeds,  both  being  grown  imder  the  same  con- 
ditions. The  experiments  are  now  being  continued  in  a  somewhat 
modified  form  to  ascertain  how  far  the  increase  can  be  expected  to 
extend,  by  selecting  the  largest  seeds  from  each  successive  genera- 
tion. Peas  and  beans  are  used,  an  account  being  kept  of  the  size 
of  the  seeds  sown  each  time,  and  of  the  size  of  the  resulting  plant, 
as  well  as  of  the  number  and  size  of  the  resulting  seeds.  It  is,  in 
fact,  an  attempt  to  ascertain  the  law  of  increase  in  size  when 
brought  about  solely  by  the  selection  of  the  largest  seeds  through  a 
series  of  generation. 

SUB- WATERING  FOR  GREENHOUSES. 

Of  the  various  factors  influencing  the  growth  of  plants,  none  is  of 
greater  moment  than  the  control  of  the  water  supply.  It  has  been 
until  recently  almost  an  axiom  in  culture  under  glass  that  an  atmos- 
phere heavily  charged  with  moisture  was  a  prime  essential  to  suc- 
cess. To  secure  this  condition  excessive  watering  and  sprinkling  of 
the  surface  was  resorted  to.  The  plants  being  grown  in  shallow 
benches  or  in  pots  often  suffered  for  moisture  in  the  soil  about  the 
roots  when  the  surface  soil  and  the  atmosphere  were  excessively 
moist. 

Most  crops  forced  under  glass,  especially  those  belonging  natur- 
ally to  temperate  climates,  such  as  tomatoes,  lettuce,  radish,  cauli- 
flower, carnations,  roses,  chrysanthemums,  etc.,  thrive  best  with  a 
moderately  moist  and  well-aerated  soil  and  rather  dry  atmosphere. 
The  last  condition  is  especially  needed  to  promote  a  rapid  move- 
ment of  water  through  the  plant,  by  which  the  food  materials  taken 
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from  the  soil  are  transported  to  the  upper  parts  and  made  available 
for  growth.  In  some  cases  the  continued  health  of  the  plants  de- 
pends upon  the  strength  of  this  transpiration  stream. 

This  method  of  sub-watering  supplies  moisture  readily  to  the 
part  of  the  soil  where  it  is  most  needed;  it  keeps  the  soil  friable  and 
well  aerated ;  it  prevents  the  packing  of  the  surface  soil  and  retards 
the  accumulation  of  weeds  and  slime;  it  promotes  a  drier  atmos- 
phere, especially  in  contact  with  the  plants,  and  removes  much  of 
the  danger  of  invasion  by  molds,  rots  and  other  fungous  diseases  by 
permitting  the  surface  of  the  foliage  to  be  kept  dry,  and  in  many 
ways  it  brings  about  cultural  conditions  better  than  those  obtained 
by  the  old  methods. 

The  crops  grown  with  this  system  of  watering  are  larger  and  of 
better  quality  than  usually  secured,  and  it  is  believed  that  the  re- 
sults of  our  trials,  especially  during  1897,  warrant  its  recommen- 
dation for  commercial  houses,  although  the  first  cost  is  consid- 
erable (13  cents  per  square  foot  in  the  trial  bench  at  the  Station). 
The  system  has  been  explained,  with  illustrations,  in  the  bulletin  on 
indoor  lettuce  (No.  66),  previously  referred  to. 

^  OUTSIDE  STORAGE. 

For  several  years  the  department  was  without  suitable  means  of 
carrying  tubers,  bulbs  and  dormant  plants  through  the  winter.  In 
the  fall  of  1896  an  outside  storage  pit  was  constructed  that  has 
met  the  demands  so  fully  that  it  is  worthy  of  brief  mention.  There 
is  nothing  novel  abolit  the  method,  but  its  cheapness  and  efficiency 
are  probably  not  generally  recognized. 

The  pit  consists  of  a  cellar  nine  by  fifteen  feet,  two-thirds  sunken 
below  the  general  surface  of  the  ground,  with  five  hotbed  sashes 
forming  the  north  slope  of  the  roof,  and  the  rest  of  the  roof  and 
the  sides  banked  with  earth  and  lavers  of  straw.  A  bulkhead  en- 
trance  with  inner  door  and  extra  banking  of  straw  in  the  coldest 
weather  kept  the  pit  from  freezing  during  the  winter  of  1896-7. 
The  bench  was  formed  by  leaving  a  ledge  of  earth,  and  the  roof 
and  side  supports  were  made  from  the  roughest  material.  The  total 
cost  of  the  structure  was  very  small. 

Perle  des  Jardin  and  Kaiserin  Augusta  Victoria  roses,  alto- 
gether over  100  pots,  were  placed  in  the  pit  November  25  and  were 

3    Ex.  Sta. 
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taken  out  April  1,  every  plant  in  excellent  condition,  many  of  them 
still  retaining  much  of  their  foliage.  A  few  potatoes  were  also 
stored  in  the  pit,  and  were  kept  in  perfect  condition.  It  is  again 
being  used  to  its  full  capacity  for  the  winter  season  of  1897-8. 

This  is  a  cheap  and  efficient  means  of  winter  storage,  and  its  poa^ 
sibilities  deserve  to  be  kept  in  mind.  The  department  could  econ- 
omically use  a  much  larger  pit  than  the  present  one,  and  the  pur- 
poses to  which  it  is  put  might  profitably  be  much  extended. 

Respectfully  submitted, 

J.  C.  AETHUR, 

Botanist. 


REPORT  OF  THE  HORTICULTURAL  DEPARTMENT. 


To  a  S.  Humb,  Director: 

Sir — Tlie  following  is  a  summary  of  the  work  done  during  the 
past  year  in  the  Horticultural  Department: 

Owing  to  the  absence  of  a  greenhouse,  all  of  the  experimental 
work  of  tliis  department  has  of  necessity  been  carried  on  in  the 
orchard  and  garden.  During  the  past  summer  a  greenhouse  waa 
built  for  the  purpose  of  carrying  on  experiments  in  forcing  fruits 
and  vegetables.  This  house  is  50  feet  in  length  and  18  feet  wide, 
with  a  span  roof  and  glas.s  partition  in  the  center,  and  is  so  piped 
as  to  enable  us  to  presene  a  high  temperature  in  one  room  and  a 
low  tempcralure  in  the  other.  Tn  the  one  room  mil  be  grown  such 
plants  aa  tomatoes  and  cueumlx'rs,  while  the  other  will  be  used  as  a 
combination  inscotary  and  lettuce-forcing  house.     Adjoining  this 
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house  is  a  work  room  12  by  18  feet,  built  of  brick  and  fitted  up 
with  bins  for  soil  and  benches  for  the  use  of  students  in  horti- 
culture. The  illustrations  in  the  frontispiece  and  Fig.  1  of  this  re- 
port show  an  external  and  internal  view  of  the  house. 

TESTING  VARIETIES  OP  FRUIT. 

The  work  of  testing  varieties,  while  not  of  the  highest  impor- 
tance, is  made  necessary  by  the  fact  of  so  many  varieties  that  are 
being  constantly  put  upon  the  market.  These  varieties  are  sent  to 
us  for  testing  as  to  their  fitness  for  a  place  among  the  older  vari- 
eties; and  in  order  to  arrive  at  an  intelligent  conclusion,  a  consid- 
erable amount  of  time  and  space  must  be  given  to  the  work.  During 
the  past  season  there  have  been  tested  86  varieties  of  strawberries, 
28  varieties  of  raspberries  and  16  varieties  of  blackberries,  besides 
over  50  varieties  of  grapes  and  a  number  of  varieties  of  currants 
and  gooseberries.  These  have  all  been,  or  soon  will  be,  reported 
upon  through  bulletins  from  this  department. 

The  process  of  top  working  the  Russian  varieties  of  apples  with 
our  native  varieties  is  progressing.  A  large  number  of  scions  were 
obtained  by  exchange  from  the  Horticulturist  of  the  Experiment 
Station  at  Pullman,  Wash.,  and  grafted  into  these  trees  last  spring* 

CLOSE  ROOT  PRUNING. 

The  experiment  begim  last  year  of  close-root  pruning  trees  at 
the  time  of  planting  has  been  continued.  Last  year  the  trees  were 
pruned  in  the  spring  and  allowed  to  grow  but  a  single  season,  with 
varying  results,  according  to  the  varieties.  In  the  fall  of  1896  a 
row  of  two-year-old  Wealthy  apple  tree&  was  planted,  each  alternate 
tree  being  pruned,  so  that  only  about  two  inches  of  root  remained, 
the  balance  being  left  in  the  natural  condition.  These  will  be  left 
to  grow  two  seasons  before  taking  them  up. 

WHOLE  VS.  PIECE-ROOT  GRAFTING. 

In  the  spring  of  1897  the  Department  of  Agriculture  sent  us  for 
testing  nine  varieties  of  Himgarian  apple  trees,  three  trees  of  each 


37 

variety,  grafted  on  whole  roots,  top  cut  and  bottom  cut.  The  vari- 
eties are  as  follows:  Bottysni,  Cillogos,  Eechskemet,  Magyar, 
Micholyfi,  Noble  Sovar,  Nyaripiros,  SeEula  and  Summer  Wafer. 
These  trees  were  planted  in  the  orchard,  where  they  are  to  remain 
for  the  purpose  of  studying  the  effect  of  all  the  various  modes  of 
grafting. 

TESTING  THE  INFLUENCE  OF  CLIMATE  ON  FOREST  TREE 

SEEDLINGS. 

In  the  fall  of  1896  this  department  received  a  large  number  of 
packages  of  forest  tree  seeds,  representing  21  different  States  and 
Territories,  from  the  Division  of  Forestry,  Department  of  Agricul- 
txire,  Washington,  D.  C,  with  a  request  that  these  seeds  be  planted 
and  careful  notes  taken,  for  the  purpose  of  ascertaining  the  effect 
of  climate  on  the  seedlings  thus  produced.  These  seeds  were 
planted  last  spring  and  a  very  good  stand  secured.  The  report  for 
the  first  vear  has  been  filed  with  the  Chief  of  the  Division  of  Fores- 
try.  This  very  interesting  experiment  will  be  continued  and  a  large 
number  of  additional  varieties  added  next  year,  seeds  of  which  have 
already  been  obtained. 


NEW  VARIETIES  OF  POTATOES  AND  METHODS  OF  CUTTING. 

The  following  new  varieties  of  potatoes  were  received  during  the 
spring  for  testing.  They  were  planted  in  two-eye  pieces  and  given 
ordinary  field  cultivation.  Before  the  tubers  were  haK  grown, 
however,  the  drouth  came  on,  and,  as  a  result,  the  yield  was  cut 
down  in  some  cases  50  per  cent,  or  more,  as  shown  by  the  number 
of  small  tubers  at  the  time  of  harvest.  Following  is  the  yield  of 
large  and  small  tubers: 


Variety. 


Bushels 

Per  Acre. 

Large. 


Bushels 

Per  Acre. 

Small. 


Liyingston 

Uncle  Sam 

Early  Michigan 

Sir  Walter  Raleigh 

Bovee 

Early  Trumble 

Andes 

Country  GenUeman 

Early  Thoroughbred  (Maule's) 


87.73 

90.87 

136.12 

222.64 

212.96 

90.36 

58.00 

90.00 

73.35 


42.35 
38.66 
58.23 

38.72 
77.44 
54.21 
59.00 
60.50 
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Vabitty. 


How  Cut.     No.  £ye8  to  a  Hill. 


Bushels    ,    Bushels 
Per  Acre.    Per  Acre. 


Large. 


Small. 


Beauty  of  Hebron  .• 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron 

Beauty  of  Hebron.  Seed 
from  Pennsylvania 

Second  crop  seed  from  Ken- 
tucky  


Four  eyes  In  one  piece 

Four  eyes  in  four  pieces 

Two  eyes  in  one  piece 

Two  eyes  in  two  pieces 

One  eye  in  one  piece 

Seed  end 

Small,  whole 

Cut  crosswise,  upper  half,  seed 

end  up 

Cut  crosswise,  lower  half,  stem 

end  up 

Large,  whole  on  a  stem  end. . . 
Same  as  above 


94.00 
90.30 
90.60 
106.00 
100.00 
48.40 
96.40 

75.60 

81.60 

71.08 

146.70 


74.00 
86.80 
53.00 
45.30 
30.00 
40.00 
75.60 

83.00 

95.30 

104.3a 

87.7-2 


It  will  be  seen  that  in  a  few  cases  the  yield  of  small,  unmarket- 
able potatoes  was  actually  larger  than  that-of  the  marketable  size, 
which  was  due,  as  has  been  said,  to  the  dry  weather.  Another  in- 
teresting fact  is  shown;  that  is,  the  lower  half  of  the  tuber,  includ- 
ing the  stem  end,  gave  a  larger  yield  of  marketable  tubers  than  the 
"seed  end.''  Also,  that  the  "second-crop  seed"  from  Kentucky 
yielded  75  bushels  per  acre  more  of  large  tubers  than  the  same 
variety,  first  crop,  grown  in  Pennsylvania.  This  is  partially  due  to 
the  fact  that  the  second-crop  seed  is  from  10  to  12  days  earlier  than 
the  other,  so  that  .more  of  the  tubers  were  matured  before  the 
drouth  commenced. 


TOMATOES. 


A  large  number  of  varieties  of  tomatoes  were  planted  with  a  view 
of  testing  the  relative  value  of  each  for  canning  purposes,  but  owing 
to  the  excessively  dry  weather,  the  experiment  was  abandoned. 
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LIST  OF  SEEDS  ^PLANTS,  IN8BCTI0IDBS,  ETC.,  RBOBIYBD  FOB 

TESTING. 

Nam€  of  Fianla.  From  Whom  Received. 

Package  Puget  Sound  Snowball  cauliflower  .  .H.  A.  Marsh,  Fidalgo,  Wash. 

Package  Early  Erfurt  cauliflower H.  A.  Marsh,  Fidalgo,  Wash. 

Clark  blackberry M.  Crawford,  Cuyahoga  Falls,  Ohio. 

New  winter  radish  No.  98 ^ 

Danish  Ball  Head  cabbage 

Mayflower  t<»niato 

Leafless  radish 

Australian  brown  onion 

New  lettuce  from  Italy 

Golden  Eagle  rouskmelon 

Asparagus  pea 

Italian  ice  lettuce J"  W-  ■^*'**  ^"'P**'  Philadelphia,  Pa. 

Kleckley  Sweets  watermelon 

Long  yellow  stump-rooted  carrot 

Kose  ribbed  self-blanching  celery 

New  Pink  Prizetaker  onion 

Fordhook  pickling  cucumber 

Carter's  Daisy  pea 

New  stringless  green  pod  bush  bean 

Early  Winningstadt  cabbage John    A.  King,    Coggshall,    Essex, 

England. 
Early  York  cabbage John   A.    King,   Coggshall,    Essex, 

England. 
Dwarf  white  celery 

Philadelphia  early  turnip 

Beauty  of  the  Parterre  parsley 

Buckeye  tomato 

SeedlingH  of  Chinese  persimmons  

Saunders'  Early  blackberry John  Saunders,  Oakland  City,  Ind. 

Early  Red  (ilobe  onion Q.  G.  Silbertson,  W.  Mitchell,  la. 

Early  Trumble  potato E.  TuUy,  Penza,  Ohio. 

The  Andes  potato H.  C.  Marsh,  Muncie,  Ind. 

Sir  Walter  Raleigh  potato Peter  Henderson,  New  York. 

Boyee  potato Peter  Henderson,  New  York. 

Kidgeway  strawberry M.  H.  Ridgeway,  Wabash,  Ind. 

Seedling  raspberry  No.  10 M.  H.  Ridgeway,  Wabash,  Ind. 

Nine  varieties  Hungarian  apples Dept.  of  Agri.,  Washington,  D.  C. 

The  Hoosier  strawberry Ran  Beuoy,  Matthews,  Ind. 

''*96  "  strawberry Ran  Beuoy,  Matthews,  Ind. 

Moorhead  raspberry H.  Mahan,  Terre  Haute,  Ind. 

The  Stahelin  strawberry F.  C.  Stahelin,  Bridgeman,  Mich. 

The  Centennial  apple B.  F.  Albaugh,  Covington,  Ohio. 

Several  samples  of  insecticides  and  fungicides..  Powell  Fertilizer  and  Chemical  Co., 

Baltimore,  Md. 
1-pound  can  of  Goodell's  gray  mineral  ash  . .  .National  Mining  and  Milling  Co., 

Baltimore,  Md.  ' 

3-gallon  can  of  Roseleaf  tobacco  insecticide. . .  The  Spirit  Cured  Tobacco  Co.,  Louis- 
ville, Ky. 
Strawberry  Runner  cutter The  Carter  Mfg.  Co.  Jackson,  Mich. 


>  Dept.  of  Agri.,  Washington,  D.  C. 
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The  seeds  were  all  planted,  but  owing  to  the  exceedingly  dry 
weather,  the  test  was  not  considered  a  satisfactory  one,  and  the  re- 
stdts  are  not  published.  The  plants  will  be  reported  upon  next  year. 
The  insecticides  and  fungicides  were  all  tested  with  good  results. 
The  rose-leaf  tobacco  extract  is  especially  adapted  for  greenhouse 
work  as  a  preventive  of  aphis  and  red  spider,  and  as  such  it  has 
proven  very  satisfactory. 

Respectfully  submitted, 

JAMES  TROOP, 

Horticulturist. 


REPORT  OF  THE  VETERINARY  DEPARTMENT. 


To  a  S.  Plumb,  Director: 

Sir — Since  makiiig  the  last  annual  report  no  changes  have  been 
made  in  the  apartments  of  the  Veterinary  Department  nor  appara- 
tus added.  The  equipment  has  been  ample  for  the  work  under  con- 
sideration.   The  work  has  been  directed  along  the  following  lines: 

1.  A  study  of  the  water  supply  for  live  stock  in  the  State. 

2.  A  continuation  of  the  study  of  hog  cholera. 

3.  A  continuation  of  the  study  of  tuberculosis. 

4.  A  study  of  the  treatment  of  contagious  abortion  among 
cattle. 

6.     A  study  of  the  fecundity  of  swine. 

6.  A  study  of  the  relative  frequency  of  occurrence  and  distribu- 
tion of  diseases  of  stock  in  the  State. 

7.  A  study  of  sheep  dips. 

8.  A  study  of  the  embryology,  anatomy  and  physiology  of  the 
mammary  gland. 

WATBR. 

A  study  of  the  water  supply  for  live  stock  in  this  State  was  con- 
ducted to  determine  the  quality  of  water  being  furnished  to  stock 
and  to  determine  the  relationship,  if  any  existed,  between  the 
water  supply  and  disease.  The  work  was  divided  into  three  parts — 
a  bacterial  study  of  surface  and  deep  well  waters,  a  field  survey  of 
the  kind  of  water  being  supplied  and  the  diseases  present  among 
stock,  and  a  statistical  study  of  the  death  rate  among  animals  in  the 
townships  bordering  upon  the  streams  and  those  removed  a  few 
miles  from  streams.  A  summarized  statement  of  this  work  is  now 
in  your  hands  as  a  btQletin. 
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TUBERCULOSIS. 

The  work  upon  tuberculosis  has  been  largely  field  work,  making 
diagnosis  by  the  tuberculin  tests  and  in  assisting  cities  in  making 
dairy  inspections.  The  work  has  not  been  different  from  that  done 
at  other  stations,  but  has  been  conducted  with  the  view  of  obtaining 
data  upon  our  local  conditions.  Since  the  Station  made  the  first  test 
in  the  State,  nearly  2,000  cattle  have  been  tested.  A  part  of  these 
have  been  tested  by  other  veterinarians,  who  have  furnished  us  their 
reports.  At  present  the  city  of  Indianapolis  is  testing  all  dairies 
when  application  is  made  for  a  health  certificate.  This  will  prob- 
ably have  the  effect  of  adding  1,000  more  tests  to  our  records.  The 
importance  of  the  test  as  a  means  of  diagnosing  tuberculosis  is  just 
beginning  to  be  felt  in  this  State,  and  the  present  indications  are 
that  at  least  four  more  cities  will  inaugurate  the  tuberculin  test  a& 
a  part  of  their  dairy  inspection  within  the  coming  year. 

No  experiments  have  been  conducted  to  study  the  means  of  in- 
fection or  the  danger  arising  from  the  use  of  the  milk  or  flesh  of 
affected  animals.  The  experiments  at  other  places  have  been  much 
more  thorough  than  could  be  conducted  here  with  the  present  facil- 
ities. The  recent  claims  made  for  the  curative  properties  of  oxy-tu- 
berculin  would  warrant  a  trial  treatment  upon  some  cattle  and 
should  be  undertaken  as  soon  as  possible. 

THE  FECUNDITY  OF  SWINE. 

There  is  a  very  prevalent  impression  among  farmers  that  it  is 
unprofitable  to  breed  pure-bred  swine  for  breeding  purposes,  as  they 
are  sup}K)sed  to  be  less  prolific  than  the  ordinary  stock.  The  impres- 
sion is  general  not  only  among  farmers,  but  also  among  agricultural 
T\Titers,  and  is  sometimes  hinted  at  by  station  workers.  The  state- 
ment is  frequently  made  that  the  pure-bred  hogs  are  less  prolific 
than  they  were  a  few  years  ago,  and  that  it  is  only  a  question  of  time 
until  they  will  cease  breeding  in  sufficient  numbers  to  be  profitable. 

It  is  not  the  object  of  this  inquiry  to  discuss  influences  which 
affect  fecundity,  but  to  make  an  inquiry  into  the  number  of  pigs 
fan'owed  in  the  first  200  litters  recorded  in  the  various  herd  regis- 
ters and  in  the  last  200  litters,  and  make  comparisons.  At  the  same 
time  this  work  was  being  done  an  inquiry  was  also  made  as  to  the 
number  raised  and  the  sex. 
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In  compiling  the  data,  100  different  litters  were  taken,  from 
which  sows  were  recorded,  and  100  from  which  boars  were  recorded. 
The  dates  of  farrowing  for  the  first  200  litters  vary  through  several 
years,  while  of  those  of  the  last  200  litters  nearly  all  occtured  in 
1896.  Owing  to  the  imperfect  method  of  recording  the  pedigrees 
of  some  registry  associations,  complete  data  could  not  be  obtained 
upon  all  points  desired  or  upon  the  full  number.  The  following 
tables  show  the  number  of  litters  and  size  of  litter,  the  total  number 
farrowed  in  each  litter  and  the  gain  or  loss  of  the  last  litters  over 
the  first  litters  recorded.  In  like  manner  it  shows  the  number 
raised: 
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BERKSHIBES. 

{NatioHal  Herd  Register^ 


NuMBKB  or  Pigs 
In  Littbb. 


NuxBBR  or  L1TTBB8  Fabbowed. 


First  aoo 
Litters. 


Last  200 
Litters. 


1    

2  

8  

4   

6   

6   

7   

8   

9  

10   

n 

12  

18  

14   

16  

16  

Total 

Average 

Decrease  io  last  lit- 
ters over  first  litters 


0 

1 

1 

7 

10 

12 

34 

48 

35 

25 

14 

8 

2 

0 

2 

1 


1,664 


832 


0 
0 
3 
4 

13 

23 

41 

35 

30 

23 

12 

11 

4 

1 

0 

0 


1,625 


8.13 


—.19 


Total  400 
Litters. 


0 

1 

4 

11 

23 

35 

75 

83 

65 

48 

26 

19 

6 

1 

2 

1 


3,289 


8.22 


Numbbb  or  P108  Raised. 


First  200 
Litters. 


0 

3 

7 

12 

19 

20 

44 

38 

84 

15 

5 

2 

2 

0 

0 

0 


1,463 


7.37 


Last  200 
Litters. 


0 

2 

6 

15 

25 

26 

49 

30 

28 

9 

8 

5 

1 

1 

0 

0 


1,405 


im 


-M 


T0UI40O 
Litters. 


0 

5 

13 

27 

44 

46 

93 

68 

62 

24 

8 

7 

3 

1 

0 

0 


2368 


7.15 


POLAND  CHINA. 

(Ohio  Record,) 


POLAND  CHINA. 

(Standard  Record.) 


I^OLAND  CHINA. 
{Central  Record,) 


No. 

of 
Pigs 

in 
Lit- 
ter. 


No.  of  Litters 
Farrowed. 


Ist 
200 
Lit- 
ters. 


Last 
200 
Lit- 
ters. 


Total 
400 
Lit- 
ters. 


No. of  Pigs 
Raised. 

No. 

of 
Pigs 

in 
Lit- 
ter. 

No.of  Litters 
Farrowed. 

Last  200 
Litters. 

Ist 
200 
Lit- 
ters. 

Last 
200 
Lit- 
ters. 

Total 
400 
Lit- 
ters. 

No.ofPigs 
Raised. 


Last  200 
Litters. 


No. 

of 
Pigs 

in 

Lit- 
ter. 


No.  of  Litters 
Farrowed. 


No.ofPiga 
Raited. 


Last  200 
Litters. 


1... 
2... 

4... 

o. . . . 

6. . . . 
7 

V  •  •  •  f 

10... 
11... 
12... 
18... 
14... 
15... 
16... 


Totol 


2 

3 

5 

11 

11 

26 

47 

42 

29 

12 

8 

2 

0 

1 

0 

1 

1468 


0 
1 
1 

10 

19 

36 

40 

31 

26 

16 

10 

4 

5 

0 

U 

0 


1,510 


Av. 

oer 
Lit- 
ter. .  7.34  '  7.65 


Inc. 

last 
%0 
iit- 

iTB, 


-f.31 


2 
4 

6 

21 

30 

62 

87 

74 

56 

28 

18 

6 

5 

1 

0 

1 


2»978 


7.45 


2 

8 

13 

22 

30 

45 

36 

28 

13 

2 

1 

0 

0 

0 

0 


1^7 


1... 

0 

0 

2... 

1 

1 

3... 

3 

6 

4... 

11 

8 

5... 

21 

14 

6... 

34 

37 

7... 

45 

36 

8... 

36 

44 

9... 

30 

27 

10... 

10 

16 

11... 

4 

9 

12... 

2 

1 

13... 

11      1 

14... 

1 

0 

15... 

0 

0 

16... 

1 
1,448 

0 

1,475 

1 

Total 

Av. 
>er 


£er 
it 
6.24!    ter.     7.24 


Inc. 
last 
200 
Lit- 
ters. 


7.38 


+  .14 


0 

2 

9 
19 
35 
71' 
81 
80 
57 
:/6 
13 

3 

2 

1 

0 

1 


2 

8 

13, 

30i 

45  1 
86 
28 
13 

^ 

1 
0 
0 
0 
0 
0 


1.. 

2... 
3... 

4... 

5... 

6... 

7. . 

8... 

9.. 
10... 
11... 
12... 
13... 
14... 
15... 
16... 


0 
0 
1 
3 

10 
6 

17 
9 

20 
6 
6 
1 
4 
2 
0 
1 


1,189,  Total,  706 


7.31 


I  Av. 

'    per 

11  Lit- 

5.94  1 1  ter. 


8.20 


Dec.  ' 
last 
200    , 
Lit-' 
ters. 


0 
1 
4 

6 
30 
21 
34 
49 
27 
17, 

7' 

3 

0 

01 

1 

0 


0 

1  ' 

5 


9 

40 

27 

51 

58 

47 

23 

13 

4 

4 

2 

1 

1 


1,485  i  2,191 


-I- 


7.41     7.60 


-.79, 


2 

4 

13 

16 

37 

35 

39 

32 

12 

9 

0 

1 

0 

0 

0 

0 


1,247 


6.24 
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CHESTER  WHITE. 

{Todd't  Brtftrd.) 


No.  of  Pifft 
in  Litt«r. 


No.of  Litters 
Farrowed. 


First  and 
Last  100  Lit- 
ters. 


1 

2 

3 

4 

h , 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

ToUl 


At.  per  litter 


1 

0 

3 

3 

12 

16 

25 

29 

36 

37 

14 

10 

8 

0 

5 

0 

1 


1,749 

8.74 


No.  of  Piffs 
Raised. 


First  and 
Last  100  Lit- 
ters. 


2 

2 
6 
7 

21 

20 

41 

33 

37 

22 

6 

1 

0 

2 

0 

0 

0 


1^ 


7.43 


CHESTER  WHITE. 

{Standard  Jiecard,) 


No.  of  Pigs 
in  Litter. 


No.  of  Litters 

Farrowed. 

r 

First;  Last 
200      200 
Lit-    Lit- 
ters,  ters. 

Total 
400 
Lit- 
ters. 

1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


0 

1 

0 

3 

12 

10 

24 

34 

36 

37 

19 

6 

7 

5 

1 

1 

2 

1 

1 


I 


ToUl 


At.  per  litter 


Increase  or 
decrease  in 
last  200  lit- 
ters  


1312 


9.06 


0 

0 

2 

2 

12 

13 

17 

42 

31 

27 

18 

15 

9 

5 

3 

3 

0 

0 

0 


1,814 


9.07 


+.01 


0 

1 

2 

5 

24 

23 

41 

76 

67 

64 

37 

21 

16 

10 

4 

2 

1 

1 

1 


9.06 


3,626 


No.  of  Piffs 
Raised. 


First 

Last 

Total 

200 

20O 

400 

Lit- 

Lit- 

Lit- 

ters. 

ters. 

ters. 

'       0 

0 

2 

2 

1 

8 

6 

13 

18 

22 

21 

80 

31 

45 

54 

36 

29 

28 

28 

13 

6 

2 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,560 

1,518 

7.75 

7.69 

■   ■    ■  • 


-.16 


0 
4 

9 

19 

40 

51 

76 

90 

67 

41 

8 

3 

1 

0 

0 

0 

0 

0 

0 


3,068 
7.67 


SUMMARY. 


No.  of  Piffs 
in  Litter. 


Total  Number  of  Litters  Farrowed. 


Berlc- 
shire. 

400 
Litters. 


Poland 

China. 

1,086 

Litters. 


Chester 
White. 

600 
Litters. 


Number  of  Pigs  Raised. 


ToUl. 

2,083 

Litters. 


I     Berk- 
shire. 

400 
Litters. 


Poland 

Chester 

China. 

White. 

600 

600 

Litters. 

Litters. 

Total. 
Litters. 


1 

0 

1 

4 

11 

23 

35 

75 

83 

65 

48 

26 

19 

6 

1 

2 

1 

0 

0 

0 

2 

3 

4 

5 

6 

7 

8.../ 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

Total.... 

3,289 

Average 

8.22 

2 

7 

20 

49 

105 

160 

219 

212 

160 

77 

44 

13 

11 

4 

1 

3 

0 

0 

0 

8,092 

7.45 


1 
1 
5 
8 

36 

39 

67 

105 

103 

101 

51 

31 

24 

10 

9 

4 

3 

1 

1 

5,375 

8.96 


3 

9 

29 

68 

164 

234 

361 

400 

328 

226 

121 

63 

51 

15 

12 

8 

3 

1 

1 

16,756 

8.04 


0 

4 

6 

6 

15 

11 

13 

37 

25 

1            27 

61 

47 

^            44 

100 

76 

46 

127 

96 

93 

111 

131 

68 

82 

90 

62 

39 

78 

24 

20 

30 

8 

3 

9 

7 

1 

2 

3 

0 

0 

1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,868 

3,683 

4,555 

7.17 

6.14 

7.62 

10 

31 

75 

136 

220 

269 

335 

240 

179 

74 

20 

10 

3 

3 

0 

0 

0 

0 

0 

1U06 

6.94 
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A  study  of  the  tables  show  that,  while  there  seems  to  be  a  re- 
duction in  the  number  of  very  large  litters,  the  total  number  far- 
rowed is  about  the  same  as  shown  by  the  first  records. 

It  is  not  the  intent  to  compare  breeds,  but  to  compare  the  earliest 
and  latest  records  of  litters  to  determine  whether  there  has  been  a 
real  gain  or  loss  in  the  f  ecimdity  of  the  breed. 

The  number  of  boars  and  sows  raised  was  as  follows: 

Berkshire,  400  litters,  2,866  pigs,  1,498  boars,  1,368  sows. 

Poland  China,  1,000  Jitters,  6,542  pigs,  3,228  boars,  8,314  sows. 

Chester  White,  600  litters,  4,555  pigs,  2,236  bores,  2,319  sows. 

In  a  total  of  3,693  pigs  farrowed  and  all  raised,  there  were  1,786 
boars  and  1,907  sows. 


EXPERIMENTS   IN    DIPPING    SHEEP    FOR   TICKS. 

ft 

During  the  summer  a  number  of  experiments  were  made  in  the 
field  and  laboratory  upon  sheep  dips  for  ticks.  The  tick  unquestion- 
ably causes  considerable  loss  to  the  sheep  industry  in  the  State,  and 
the  practice  of  dipping  is  becoming  common.  The  dips  recom- 
mended for  the  destruction  of  ticks  are  usually  those  that  have  been 
found  to  be  effectual  in  destroying  the  scab  parasite.  While  the 
scab  dips  are  effectual,  it  is  desirable  to  use  the  one  least  injurious 
to  wool  and  sheep  and  most  easily  applied.  The  principal  dips  tried 
last  summer  were  the  new  dips  that  resemble  creolin,  but  which  are 
much  cheaper.  They  were  Chloro-naptholeum,Zennoleum,  Potter's 
Perfection  Dip  and  Daytholeum.  Experiments  were  made  by  dip- 
ping sheep  in  solutions  of  different  strength  and  by  taking  live  ticks 
and  dipping  them  in  the  solution  at  the  laboratory  to  determine  the 
strength  that  would  prove  fatal.  Samples  of  the  different  dips  were 
received  from  the  manufacturers  and  purchase  made  in  the  open 
market.  The  experiments  were  all  conducted  with  material  pur- 
chased in  the  market.  The  results  of  the  experiments  showed  that 
all  of  these  dips  were  effectual  when  used  at  a  solution  of  one  part 
to  100  of  water;  that  they  mixed  readily  with  warm  or  cold  water; 
that  they  maintained  their  strength  throughout  the  dipping;  that 
they  were  not  injurious  to  the  sheep  or  wool;  were  easily  applied 
and  economical.  The  details  of  this  work  are  to  be  published  else- 
where by  the  Station  and  in  the  Proceedings  of  the  Indiana  Wool 
Growers'  Association. 


THE   MAMMARY   GLAND. 

The  study  of  the  mammary  gland  is  not  yet  completed,  but  will 
probably  be  within  the  next  few  months. 

DISEASES  OF  LIVE  STOCK. 

« 

In  nearly  all  works  upon  diseases  of  live  stock  more  or  less  im- 
portance is  attached  to  the  influence  of  season  and  location  upon  the 
occurrence  of  certain  diseases.  Some  diseases,  as  pneumonia  and 
pleurisy,  are  said  to  occur  more  often  in  the  spring  of  the  year,  due 
to  sudden  changes  of  temperature,  cold  rains,  etc.,  than  at  other  sea- 
sons. Other  diseases,  like  cerebro-spinal-meningitis  (staggers),  are 
said  to  occur  in  the  fall,  due  to  the  condition  of  the  pasture  or  de- 
velopment of  certain  fungi  at  that  period.  How  far  these  state- 
ments are  true  we  are  unable  to  decide,  as  the  statistical  records, 
published  are  too  few  to  warrant  drawing  conclusions.  It  has. 
seemed  desirable  to  have  more  observations  upon  these  points,  and 
for  two  years  we  have  endeavored  to  collect  the  necessary  data  from 
the  practicing  veterinarians.  Blanks  were  sent  out  to  all  the  veteri- 
narians, asking  for  a  monthly  report  upon  the  diseases  occurring 
in  their  practice.  The  results  for  the  year  1896  were  unsatisfac- 
tory, and  no  reports  were  received  after  the  eighth  month.  In  1897 
a  different  plan  was  pursued — ^return  postal  cards,  with  printed 
blanks,  were  s<*nt  out  each  month.  The  results  are  not  altogether 
satisfactory,  but  they  do  give  a  basis  for  comparison  upon  15  reports. 

There  are  about  100  qualified  veterinarians  in  the  State,  and 
about  40  sent  in  reports  a  part  of  the  time,  and  fifteen  for  each 
month.  Those  giving  full  reports  are  located  at  Alexandria,  Ander- 
son, Columbus,  Connersville,  Evansville,  Fort  Wayne,  Greensburg, 
Indianapolis,  Lafayette,  Muncie,  Portland,  Terre  Haute,  Tipton, 
Vincennes  and  Winchester.  Two  tables  are  present^,  one  showing 
the  total  number  of  cases  reported  each  month  and  one  giving  the 
total  number  of  cases  reported  from  tlie  fifteen  cities  each  month. 
These  tables  are  comparable: 
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A  close  study  of  this  table  will  show  that  in  1897  there  was  little 
difference  in  the  number  of  cases  occurring  in  the  different  months 
of  the  year.  With  the  exception  of  azoturia,  which  shows  an  in- 
crease for  the  months  of  February,  March,  April  and  May,  bursatte, 
which  is  reported  for  July,  August  and  September,  and  a  slight  in- 
crease in  the  number  of  cases  of  laminitis  for  July,  August,  Sep- 
tember and  October,  practically  no  differences  are  observed.  Pneu- 
monia, tetanus  and  parturient  apoplexy  do  not  occur  more  often  at 
one  time  than  at  another.  It  also  shows  that  parturient  apoplexy 
and  tetanus  are  much  more  common  diseases  than  generally  sup- 
posed. 

A  table  of  the  distribution  of  the  diseases  in  the  State  has  not 
been  prepared  for  publication,  as  observations  were  not  taken  at  a 
sufficient  number  of  points.  The  reports  are  interesting,  in  that 
they  are  indicative  of  the  frequent  occurrence  of  some  diseases  in 
some  places  and  rare  in  others.  Fistulae  is  a  disease  supposed  to  be 
due  to  injuries,  but  is  found  to  occur  much  more  frequently  in  some 
places  than  others-  The  difference  is  too  great  to  be  ascribed  to  acci- 
dental causes.  If  reports  could  be  obtained  upon  such  diseases  for 
several  years  it  might  serve  to  throw  some  new  light  upon  their 
pathology.  These  reports  also  serve  as  an  index  of  what  diseases 
to  study. 

Hog  cholera  is  the  most  important  disease  in  the  State,  because 
of  the  immense  losses  it  causes.  The  losses  for  1897  are  only  about 
70  per  cent,  as  much  as  in  1896.  The  townships  bordering  upon  the 
rivers  lose  50  per  cent,  more  than  those  in  the  second  tier,  and  70 
per  cent,  more  than  those  in  the  third  tier — indicating  that  it  is  a 
water-borne  disease. 

Glanders  occurred  in  several  places  in  the  State,  principally  in 
the  northwestern  part.  In  all  about  90  animals  were  affected;  most 
of  them  came  from  Chicago. 

Specific  ophthalmia  of  cattle  caused  less  trouble  than  usual  in  the 
Kankakee  pastiu-es. 

Texas  fever  (splenic  apoplexy)  occurred  at  three  places  in  the 
State,  due  to  shipping  cattle  from  the  South,  against  the  govern- 
ment regulations.    The  losses  were  small. 


4— Ex.  Sta. 
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Sheep  scab  is  spreading,  and  it  is  believed  that  much  of  it  is 
caused  by  purchase  of  sheep  shipped  into  the  State  for  feeding 
purposes  and  contracting  the  disease  in  infected  pens  and  cars. 

The  large  Bui^Headed  Worm  (Echinothorynchxis  gigas)  of  the 
hog  has  caused  considerable  loss  to  the  intestines  of  hogs  as  sausage 
casings.  Several  packers  have  stated  that  their  losses  on  this  prod- 
uct alone  would  aggregate  several  thousand  dollars. 

Respectf ullv  submitted, 

A.  W.  BITTING, 

Veferinarian, 


REPORT  OF  THE  AGRICULTURAL  DEPARTMENT. 


To  C.  S.  Plumh,  Director: 

Sir — The  lines  of  work  pursued  by  the  department  during  the 
year  were  in  the  main  a  continuation  of  the  work  previously  begun. 
The  following  new  lines  of  work  were  taken  up: 

1.  A  comparison  of  forage  crops. 

2.  A  comparison  of  various  leguminous  plants.  • 

3.  Relation  of  size  of  plat  to  yield  of  wheat. 

4.  Kelation  of  heavy  and  light  seed  wheat  to  yield. 

5.  Early  and  late  sowing  of  winter  oats. 

6.  Deep  and  shallow  planting  of  com. 

7.  Test  of  fertilizers  applied  in  combination  and  quantities  to 
represent  current  farm  practice. 

So  far  as  results  or  conclusions  of  value  were  reached,  these 
newly  begun  experiments  will  be  referred  to  later  in  the  body  of  the 
report. 

The  early  part  of  the  growing  season  of  1897  was  quite  unfavor- 
able to  spring  crops.  This  was  especially  true  of  com,  and  a  poor 
stand  resulted.  These  unfavorable  conditions  interfered  much  with 
the  experiment  with  this  cereal  for  the  year. 

The  cold  weather  following  the  sowing  of  oats  on  groimd  that 
had  not  been  plowed  resulted  in  a  strong  growth  of  weeds,  which 
did  much  to  hold  the  oats  in  check  and  reduce  the  yield  of  this 
crop. 

Although  unfavorable  to  spring  crops,  the  early  part  of  the  sea- 
son was  unusuallv  favorable  to  winter  wheat,  as  was  shown  bv  the 
rapid  recuperation  of  this  crop  after  the  winter  months  were  passed. 

I.    EXPERIMENTS  WITH  VARIETIES. 

1.  Wheat — Xumber  of  varieties  grown  in  1897,  13;  time  under 
trial,  1  to  14  years;  average  yields  ranging  from  11  to  30  bushels; 
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yields  in  1897  ranged  from  9  to  30  bushels;  more  promising  vari- 
eries,  Eussian,  Michigan  amber,  Velvet  chaff,  bearded  Winter  fife. 

2.  Oats — Number  of  varieties  grown  in  1897,  21;  time  under 
trial,  1  to  9  years;  average  yields  ranged  from  30  to  55  bushels; 
yields  in  1897  ranged  from  22  to  86  bushels;  more  promising  vari- 
eties, white  Eussian,  black  oats,  white  Swede  and  Black  prolific. 

3.  Grasses  and  Clovers — This  is  a  continuation  of  last  year's  ex- 
periment with  grasses  and  clovers,  referred  to  in  the  annual  report 
for  1896.  The  red  horse  sorrel  (Rumex  acetoseUa)  has  largely  taken 
possession  of  many  of  the  plats  so  that  the  yields  were  very  much 
reduced.  It  was  impossible  to  determine,  at  all  closely,  the  effect 
of  the  horse  sorrel  upon  the  yields  of  these  plats,  hence  the  figures 
in  the  table  below  can  only  be  considered  as  roughly  approximate. 
The  plats  are  of  the  same  size  and  the  varieties  marked  with  a  star 
were  cut  twice. 


VARIETY. 


PLAT 

YIELD  IN 

POUNDS. 


DESCRIPTION. 


Laihyrus  sylvestris 


•Alfalfa 


♦Alsike  clover 


•Common  red  clover. 
•Mammoth  clover  . . . 


Festuca  elaiior 

(Taller  fescue). 
Lolium  perenne 

(EDglish  rye  grass). 
Bromus  inermis 

(Awnless  brome  grass). 
Bromus  prateruiiA 

(Meadow  brome  grass). 
•Orchard  grass 


•Timothv 
Red  top  . 


Arena  eUUior 

(Tall  oat  grass). 

Grass  mixture  No.  1 

(Orchard  grass,  tall  oat  grass, 
meadow  fescue  and  common 
red  clover). 

•Grass  mixture  No.  2 

(Timothy,  red  top,  taller  fes- 
cue and  mammoth  clover). 


780       I  Good  stand  ;  very  slow  growth ;  not 

liked  by  live  stock,  either  green 

or  cured. 
317         Badly  mixed  with  common  clover, 

owing  to  its  slow  growth  the  year 

previous. 
372         Considerably  mixed  with   common 

red  clover. 
420  Fine  growth. 
416         Fine  growth;   slightly  mixed  with 

common  red  clover. 
120         Imperfect  stand  ;  slight  growth. 

105         Poor  stand;  poor  growth. 

60      I  Very  poor  stand. 

35  Very  poor  stand. 

120         Headed   May    1 ;    ten   days  earlier 

than   any  other  variety ;    stands 

;       drouth  well ;  good  pasture  grass. 

165 

220         A  good  but   slow  growth ;    headed 

June  25. 
145  A  very  poor  stand;    an  early  grass 

and  strong  grower. 
315         Only  red  clover  and  orchard  grass 
'       showed  to  any  extent  in  the  crop. 


410         The  crop  was  composed   chiefly  of 
clover. 
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Common  red  clover  had  invaded  to  a  greater  or  less  extent  the 
plats  of  alfalfa  and  alsike  clover^  orchard  grass,  timothy  and  red  top, 
and  doubtless  increased  the  yields  of  these  plats  somewhat.  The 
seed  of  the  newer  varieties  seemed  to  lack  greatly  in  vitality.  Or- 
chard grass,  timothy,  red  top  and  the  several  varieties  of  clover 
named,  germinate  well  and  give  good  crops  here.  The  other  varie- 
ties cannot  be  recommended  on  the  results  obtained  at  this  Station. 
Lathyrus  sylvestris  is  entirely  too  slow  to  be  grown  in  rotation. 
This  is  also  true  of  alfalfa,  although  it  is  not  so  slow  as  the  other. 

4.  Forage  Crops.  Barteldes  &  Co.,  of  Lawrence,  ELansas,  sent 
the  Station  last  spring  several  packages  of  seeds  of  forage  crops. 
Owing  to  the  small  quantities  of  seed  it  was  impossible  to  sow  plats 
of  any  considerable  size,  so  the  seed  was  deposited  in  drills.  Of 
course  no  satisfactory  record  of  the  yields  could  be  made  under 
these  conditions.  The  following  field  notes  will  give  some  idea  of 
the  growth  of  these  plants. 

Dwarf  Essex  rape.  First  crop  12  to  14  inches  high;  second  crop 
four  to  six  inches  high;  an  excellent  forage  crop  on  rich  soils,  suf- 
ficiently moist. 

Idaho  field  pea.  This  is  a  bushy  plant  with  a  very  spreadimr 
habit  of  growth  The  stand  was  very  i^or.  It  is  a  vigoTorgrowe^ 
but  does  not  promise  a  large  amount  of  forage.  Under  favorable 
conditions  it  will  probably  produce  quite  a  yield  of  grain.  In 
growth  it  resembles  slightly  the  lupines. 

African  millet.  This  is  an  excellent  grower,  but  it  was  sown  too 
thin  for  the  best  results.  It  grew  eight  to  ten  feet  high  and  re- 
sembles sorghum.  • 

Yellow  Milo  maize.  This  grew  five  to  seven  feet  high  and  had 
a  very  stocky  growth.  It  would  doubtless  do  much  better  as  a 
forage  crop  if  sown  quite  thickly. 

Brown  Durrha  corn.  This  grew  six  to  nine  feet  high  and  pro- 
duced an  excellent  stand  and  would  doubtless  prove  a  good  fodder 
crop. 

Brazilian  flower  com.  This  closely  resembles  common  field 
com,  but  is  greatly  inferior  to  it. 

Eed  Kaffir  com.  Height  five  to  seven  feet.  A  good  crop  for 
soiling.     It  is  a  sorghum. 

White  Kaffir  com.  This  resembles  red  Kaffir  com  except  that 
the  heads  are  lighter  in  color. 
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Jenisalem  com.     Stalks  large;  heads  thick,  yielding  an  abund- 
ance of  seed. 

Black  rice  com.     First  crop  eight  to  12  feet  high;  second  crop 

two  to  four  feet  high,  notwithstanding  a  severe  drouth.     This 

would  doubtless  prove  an  excellent  soiling  crop. 


II.    EARLY  AND  LATE  SOWING  OF  WINTER  OATS. 

Seed  of  winter  oats,  grown  on  the  Station  farm  in  1896,  was 
sown  in  the  fall  of  that  year  at  three  different  dates,  namely — Sept. 
8,  17  and  26.  The  first  sowing  came  up  well  and  wintered  in  good 
shape;  the  second  germinated  well  but  did  not  make  so  rank  a 
growth  as  the  first;  the  third  was  very  slow  to  germinate  and  the 
fall  growth  was  poor.  In  the  spring  the  oats  were  found  to  be  en* 
tirely  killed  out  on  all  three  plats.  In  the  three  years'  test  of  win- 
ter oats  the  crop  was  killed  out  absolutely  the  first  and  third  years, 
and  the  return  the  second  year  was  so  indifferent  that  it  would  seem 
extremely  unwise  to  attempt  the  growing  of  winter  oats  in  this  lati- 
tude. 

III.    FERTILIZERS  ON  OATS. 

The  ground  on  which  this  experiment  was  conducted  is  consider- 
ably wom,  the  result  of  growing  fifteen  or  more  crops  without  man- 
ure or  fertilizer.  The  purpose  of  the  experiment  is  to  determine 
the  effect  of  kinds  and  quantities  of  commercial  fertilizers  that  ap- 
proximately represent  general  farm  practice.  The  experiment  con- 
templates a  four-course  rotation  consisting  of  com,  oats,  wheat  and 
clover.  In  1896  com  was  grown  on  all  the  plats  of  the  series  with- 
out any  fertilizers  whatever,  the  aim  being  to  ascertain  the  natural 
fertility  of  the  plats.  In  1897  the  plats  were  seeded  to  oats.  The 
fertilizers  were  scattered  broadcast  immediately  after  the  sowing  of 
the  oats.  The  series  of  plats  designated  as  "F"  in  the  table  below 
are  located  on  ground  which  had  been  in  a  regular  rotation,  while 
the  series  below  designated  as  '^H"  was  devoted  entirely  to  growing 
grain  crops  of  the  same  length  of  time.  The  kinds  and  quantities 
per  acre  of  fertilizers  and  yields  per  acre  of  grain  and  straw  are 
hoAvn  in  the  tables  which  follow: 


oo 


YiELTO  OF  OaT:?  ON  SERIES   F. 


Xo. 


Fertilizers  Used. 


1      None 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . 


6     None 


Acidulated  phosphate 
9  I  Nitrate  of  soda  ...... 

'  Muriate  of  potash  . '. . 


10  '  None 


Pounds 
fertilizer 
per 
acre. 


Yields  per  acre. 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash 

Acidulated  phosphate 

Nitrate  of  soda 

M  uriate  of  potash 


250     )  I 
37.  o     I 

30   I; 

I 

125  ) 
37.5  • 
30     I 

62.5  ) 
37.5  ]■ 

30    I : 


125  ) 
37.5  ^ 
i5 


125     ) 
37.5  I 

7.5  I 

125     I 
18.7 
30     I 

125     ) 

9.4  • 

30     I 


Bushels 
grain. 

48.19 
()3.90 


()2.19 


(>0.94 


68.12 


53.28 


67.9; 


62.81 


58.75 


68.28 


Pounds 
straw. 

1,292 
2,092 

1,858 

1,944 

1,686 
1,519 
1,987 

1,772 

2,093 
1,331 
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Yields  of  Oatb  on  Sebixb  H. 


No. 


1 
2 


5 


6 


8 


9 
10 


Fertilizebs  Used. 


None 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . . 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . , 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . . 


Acidulated  {thosphate 

Nitrate  of  soda 

Muriate  of  potash  .  . . . 


None 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . . 


Acidulated  phosphate 

Nitrate  of  soda 

Muriate  of  potash  . . . . 


Acidulated  phosphate 

Nitrate  of  soda , 

Muriate  of  potash  . . . . 


None 


Pounds 

fertilizer 

per 

acre. 


260 


125 


W  ] 
75  [ 
60 


I 


/o      / 
60    J 

125 
75 
30 

125 

75 
30 


126 
75 

16 

125 
37.6 
60 

125 
18.7 
60 


Yields  per  acre. 


Bushels 
grain. 


53.90 


51.56 


56.25 


.56.56 


64.69 
50.78 
68.91 


69.37 


52.50 


Pounds 
straw. 


68.75     I 


940 
1,849 

1,560 

1,635 

1,826 
1,567 
1,797 

1,886 

1,416 
1,363 
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IV.  DBBP  AND  SHALLOW  CULTURE  OF  CORN. 

Time  under  trial,  nine  years;  range  in  depth  of  culture,  one  to 
four  inches;  average  yield  per  acre  as  follows: 

From  cultivation,  1  inch  deep 44  bushels. 

From  cultivation,  1  inch  deep 43  bushels. 

From  cultivation,  3  inch  deep 41  bushels. 

From  cultivation,  4  inch  deep  (last  4  years  only). . .  .31  bushels. 

Yields  in  1897— 

Culture,  1  inch  deep 43  bushels. 

Culture,  2  inch  deep 42  bushels. 

Culture,  3  inch  deep 43  bushels. 

Culture,  4  inch  deep 38  bushels. 

The  low  average  yields  in  the  table  are  due  to  drouths  in  1898, 
1894,  1895  and  1897. 

V.  EXPERIMENTS  WITH  CORN  CULTIVATORS. 


The  following  named  implements  have  been  under  trial  in  this 
experiment: 

1.  The  Albion  spring-tooth  wheel  cultivator ,  with  six  teeth  in 
each  gang. 

2.  The  Tower's  surface  cultivator^  whose  reversible,  flat  blades 
shave  the  soil,  but  stir  it  only  to  a  very  slight  depth. 

3.  The  Hoosier  cultivator,  which  has  flat  blades,  whose  action 
is  much  the  same  as  that  of  Tower's  cultivator. 

4.  The  Corn  plow,  consisting  of  two  shovels  in  each  gang.  Bull 
tongues  have  been  used  instead  of  the  inside  shovel  for  the  first  and 
second  cultivations,  as  a  rule. 


Name  of  Cultivator. 

Time  under 
trial. 

Yield  per  acre. 

Albion  SDriofir  tooth  

9  years 

9  years 

8  years 

5  years 

4  years 

55  bushels. 

Com  plow 

58  bushels. 

Hoober  cultivator 

53  bushels. 

Tower's  cnltivator 

52  bushels. 

Breed's  wecder  and  harrow 

50  bushels. 

The  above  showing  is  unfair  to  the  implements  which  have  been 
under  trial  only  four  or  five  years,  owing  to  the  drouths  of  1893, 
1894,  1895  and  1897. 
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The  Albion  spring-tooth  cultivator  has  produced  a  little  better 
average  yield  than  any  other  implement.  This  implement  does  very 
effective  work  and  is  easily  managed.  It  is  considered  the  best  one 
of  the  cultural  implements  under  trial. 

VI.    EFFECT  OP  PREVIOUS  MANURING  ON  YIELD  OF  CORN. 

The  ground  devoted  to  this  experiment  has  grown  com  continu- 
ously since  1880.  In  1883  and  1884  fresh  horse  manure  was  ap- 
plied to  alternate  plats,  amounting  for  the  two  years,  to  about  50 
tons  per  acre.  No  manure  has  been  used  in  this  series  of  plats  be- 
fore or  since  the  two  years  named.  The  manured  plats  show  an 
average  increased  yield  per  acre  of  more  than  nine  bushels.  The 
aggregate  increase  from  manure  in  15  crops  has  been  128.4  bushels 
to  the  acre.  The  increase  in  1897  was  2.4  bushels  to  the  acre,  show- 
ing that  the  manure  has  not  yet  been  exhausted. 

VII.    EFFECT  OF  HEAVY  AND  LIGHT  APPLICATIONS  OF 

MANURE  AND  FERTILIZER. 

This  experiment  was  begun  in  1889,  and  has  been  carried  on 
continuously  since.  The  plan  of  the  experiment  includes  a  variety 
of  crops  to  be  grown  in  shorter  or  longer  rotations,  and  also  the  con- 
tinuous crowing  of  wheat  and  com  on  the  several  series  of  plats. 
Certain  plats  in  each  of  the  several  series  received  heavy  and  light 
applications  of  fertilizei-s  or  manure. 

Frequently  recurring  and  severe  drouths  have  thus  far  greatly 
interfered  with  this  series  of  experiments.  In  some  cases  the 
drouth  has  been  so  intense  as  to  prevent  the  manure  or  fertilizer 
from  having  any  beneficial  effect  upon  the  yield. 

At  the  outset  the  purpose  of  this  experiment  was  to  determine 
the  effects  of  applying  manure  or  fertilizer  to  the  soil  in  quantities 
sufficient  to  meet  the  demands  of  a  maximum  crop.  This  was  soon 
found  to  be  unprofitable,  as  frequently  recurring  drouths  prevented 
the  crops  from  getting  full  benefit  from  the  fertilizer.  During  the 
last  two  or  three  years  of  the  experiment  the  aim  has  been  only  to 
apply  such  quantities  of  fertilizers  and  manures  as  might  prove 
profitable.  The  results  to  date  are  somewhat  conflicting.  In  gen- 
eral it  may  be  stated  that  the  heavier  applications  of  fertilizer  have 
proved  quite  unprofitable.     The  lighter  applications  of  fertilizers 
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have  sometimes  returned  a  profit.  Heavy  manuring  has  proved 
quite  unprofitable  in  some  eases,  and  as  a  rule  less  profitable  than 
light  applications  of  manure.  The  lighter  applications  of  manure 
have  as  a  rule  proved  quite  profitable.  The  soil  in  which  these  ex- 
periments are  being  conducted  is  still  fairlv  fertile.  In  an  average 
season  it  would  doubtless  produce  20  bushels  of  wheat  and  40  bush- 
els of  com  without  fertilizer.  The  experiment  will  need  to  be  con- 
ducted several  years  before  very  definite  conclusions  can  be  reached. 

VIII.     CONTINUOUS  GROWING  OF  .CLOVER. 

This  experiment,  like  the  preceding,  was  begun  in  1889.  The 
series  of  plats  devoted  to  it  have  been  kept  constantly  in  clover  since 
that  time,  tho  ground  being  broken  and  reseeded  to  clover  when- 
ever the  stand  began  to  fail.  The  purpose  of  the  experiment  is  to 
determine  tlie  effect  of  continuous  clover  growing  and  removal  of 
the  crop  on  the  nitrogen  of  the  soil.  Certain  plats  of  the  series  re- 
ceived manure  or  fertilizer  and  certain  plats  received  no  fertilizer  of 
any  kind.  The  crop  has  been  regularly  removed  each  year  from  all 
the  plats.  The  results  thus  far  indicate  what  many  other  experi- 
ments have  shown — that  the  continuous  growing  of  any  one  crop 
tends  to  reduce  the  vield.  It  will  take  some  vears  yet  to  determine 
the  effect  of  the  clover  upon  the  nitrogen  content  of  the  soil. 

The  Assistant  Agriculturist,  ilr.'  W.  B.  Anderson,  has  had  charge 
of  nearly  all  the  details  of  the  field  work,  and  he  has  also  tabulated 
the  results  of  the  experiments.  His  work  has  been  carefully  per- 
formed, and  I  believe  the  results  are  therefore  practically  correct. 

EespectfTillv  submitted, 

W.  0.  LATTA, 

Agricultnrist. 
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ACKNOWLEDGMENTS. 

The  following  gifts  have  been  made  to  the  Station  during  the 
year,  and  to  the  givers  of  these  thanks  are  herewith  rendered: 

United  States  Department  of  Agriculture*  Washington,  D.  G.  Numer- 
ous publications,  seeds,  etc.    Also  500  pounds  sugar  beet  seeds. 

W.  Atlee  Burpee  &  Ck).,  Philadelphia,  Pa.    Garden  and  flower  seeds. 
The  Deming  Co.,  Salem,  Ohio.    One  each  of  Bordeaux  spray,  "Deming- 
Vermorel"  spray  combination  nozzle,  and  hose  coupling  and  hose  stock. 

J.  S.  Lintner,  New  York  State  Entomologist,  Albany.  Eleventh  report 
of  the  New  York  State  Entomologist  for  1895. 

C.  W.  Bush,  Granville,  111.    One  peck  of  Early  Jewel  oats. 

J.  W  .Austin,  Pilot's  Point,  Texas.  Twelve  of  Austin's  Improved  Dew- 
berry plants. 

J.  McLain  Smith,  Secretary,  Dayton,  Ohio.  Vols.  VIII  and  IX,  Red 
Polled  Herd  Book. 

E.  Tully,  Penza.  Ohio.     Tubers  Early  Trumbull  potatoes. 

M.  Crawford,  Cuyahoga  Falls,  Ohio.  One  dozen  Clark  blackberry 
plants. 

H.  C.  Marsh,  Muncie,  Ind.    One-half  peck  seed  potatoes. 

Peter  Henderson  &  Co.,  New  York  City.    Seeds. 

Clifton  George,  Lathrop,  Mo.    Engraving  of  pig. 

Prof.  C.  P.  Fox,  Moscow,  Idaho.  Package  Idaho  coffee  bean.  (Cicer 
areitimum), 

E.  Rauh  &  Sons,  Indianapolis,  Ind.    Sack  bone  meal. 
W.  H.  Bowker,  Boston,  Mass.    Bottle  nitragin. 

Wm.  R.  Sessions,  Secretary,  Boston  Mass.  Report  Massachusetts  State 
Board  of  Agriculture  for  1896. 

J.  H.  Maiden,  Government  Botanist,  Sydney,  New  South  Wales.  Re- 
ports on  New  South  Wales  plants  worth  cultivating  and  In  the  Govern- 
ment Botanic  Gardens. 

R.  C.  Lake,  Indianapolis,  Ind.    Half  gallon  can  lice  exterminator. 

F.  Barteldes  &  Co.,  Lawrence,  Kansas.    Packets  of  seeds. 
DeLaval  Separator  Co.,  Chicago,  111.    Repairs  on  Separator. 
Frederick  L.  Houghton,  Secretary,  Brattleboro,  Vt,  Vol.  XIV  Holsteln- 

Friesian  Herd  Book. 

Northwestern  Seed  Co.,  Faribault,  Minn.    Seeds. 

H.  M.  Dunlap,  Secretary,  TransactionB  Illinois  State  Horticultural  So- 
ciety for  1896. 
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Nicholas  Chemical  Co.,  New  York  City.  Barrel  Laurel  Green  insecti- 
cide. 

Deerlng  Co.,  Chicago,  111,    Repairs  to  mower. 

Clizbe  Bros.,  Chicago,  111.    Sickle  grinding  machine. 

Genessee  Salt  Co.,  Chicago,  111.     Barrel  dairy  salt 

German  Kali  Works,  New  York  City.    Pamphlets  on  potash  manuring. 

John  Lewis  Childs,  New  York;  Henry  A.  Dreer,  Philadelphia,  Pa.;  J.  M. 
Thombum,  New  York;  R.  &  J.  Farquhar,  Boston,  Mass.;  Peter  Henderson 
&  Co.,  New  York;  American  Bulb  Co.,  seeds  of  calceolarias  and  cinerarias. 

B.  K.  Morris,  Secretaiy,  Indianapolis,  Ind.  Vols.  IV,  V,  VI,  National 
Berkshire  Record. 

W.  H.  Morris,  Secretary,  Indianapolis,  Ind.  Vols.  I,  II,  III,  IV,  Stand- 
ard Chester  White  Record,  and  Vols.  XV,  XVL  and  XVII,  Central  Poland 
China  Record. 

Carl  Friegau,  Secretary,  Dayton,  Ohio.  Vol.  VI,  American  Chester 
White  Record,  and  Vol.  I  to  IV  of  Todd's  Improved  Chester  White  Swine 
Record. 

C.  R.  Thomas.  Secretary,  Independence,  Mo.  Vol.  XVI,  American  Here- 
ford Record. 

Chris.  Hansen's  Laboratory,  Little  Falls,  N.  Y.;  O.  F.  Douglas  Co., 
Boston,  Mass..  and  Conn.  Butter  Culture  Co.,  Waterloo,  Iowa,  Butter 
Cultures. 

W.  W.  Chapman,  Secretary,  London,  England,  Vol.  VI,  Southdown 
Flock  Book  for  1897. 


PERIODICALS. 

The  publishers  of  the  following  periodicals  have  kindly  sent 
them  to  the  Station  during  the  year.  These  are  leading  joumala 
xind  are  used  for  frequent  consultation  both  by  the  Station  Staff  and 
the  agricultural  students  of  the  University: 

United  States. 

American  Agriculturist New  York. 

Agricultaral  Epitomist Indianapolis,  Ind. 

American  Creamery Chicago,  111. 

Agricnltural  Stadent Cohimbtfs,  Ohio. 

American  Cultivator  and  Poultrj  Keeper Los  Angeles,  Cal. 

American  Florist Chicago,  111. 

American  Gardening New  York,  N.  Y. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Horticulturist Wichita,  Kan. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore,  Md. 

Breeders'  Gazette Chicago,  111. 

Colman's  Rural  World St.  Louis,  Mo. 

Creamery  Journal Waterloo,  Iowa. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 
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Drainage  Journal Indianapolis,  Ind. 

Elgin  Dairy  Keport Elgin,  111. 

Experiment  Station  liecord Waehington,  D.  C. 

Farm  and  Dairy Ames,  Iowa. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  111. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 

Farmers'  Call  Quincy,  111. 

Farmers'  (iuide  and  Home  Companion Huntington,  Ind. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Magazine Springfield,  111. 

Farmers'  Ueview Chicago,  111. 

Farmers*  Voice Chicago,  111. 

Field  and  Farm Denver,  Colo. 

Orange  Visitor Lansing,  Mich. 

Gentleman  Farmer Chicago,  111. 

Hoard's  Dairyman Fort  Atkinson,  Wfsw 

Holstein-Friesian  Register Brattleboro,  Vt. 

Home  and  Farm Louisville  Ky. 

Hospodar ( )maha.  Neb. 

Indiana  Farmer Indianapolis,  Ind. 

Industrial  American Lexington,  Ky. 

Industrialist Manhattan,  Kan. 

Iowa  Homestead Des  Moines,  Iowa. 

Jersey  Bulletin Indianapolis,  Ind. 

Journal  of  Agriculture St.  Louis,  Mo. 

Kansas  Farmer Topeka,  Kan. 

Live  Stock  Journal Indianapolis,  Ind. 

Live  Stock  Keport Chicago,  111. 

I^uisiana  Planter New  ( )rlean8.  La. 

Market  Garden Minneapolis,  Minn. 

Michigan  Farmer Detroit,  Mich. 

Mirror  and  Farmer Manchester,  N.  11. 

Montana  Fruit  Grower Missoula,  Mont. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  England  Florist Boston,  Mass. 

North  American  Horticulturist Monroe,  Mich. 

( )range  Judd  Farmer Chicago,  111. 

( )regon  Agriculturist Portland,  <  )regon. 

Pacific  Coast  Dairvman    Tacoma,  Wash. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Dairyman Chatham,  N.  Y. 

Practical  Farmer Philadelphia, 'Pa. 

Prime's  Crop  Bulletin Dwight,  111. 

Progressive  South Richmond,  Va. 

Public  Ledger  (daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  111. 
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Bural  Northwest PortlandyOregon. 

Silent  Hoosier Indianapolis,  Ind. 

Southern  Cultivator  and  Dixie  Farmer Atlanta,  Ga. 

Southern  States Baltimore,  Md. 

Success  With  Flowers West  Grove,  Pa. 

Sugar  Beet  . . . ^ Philadelphia,  Pa. 

Wallace's  Stockman  and  Farmer Des  Moines,  Iowa. 

Weather  and  Crops Chicago,  111. 

Western  Soil  Culture Minneapolis,  Minn. 

Wisconsin  Agriculturist Ilacine,  Wis. 

Wool  Review New  York,  N.  Y. 

The  following  periodicals  have  been  received  during  the  year 
from  Indiana  publishers: 

Advertiser,  The Medarysville. 

Banner,  The  Bluffton. 

Enterprise,  The Richmond. 

Herald,  The Cajuga. 

Herald,  The Jasper. 

Herald,  The Lyons. 

Home  Journal,  The Lafavette. 

Hoosier  State,  The Newport. 

Journal,  The ( >sgood. 

Journal,  The Rossville. 

Lafayette  Commercial  Gazette,  The Lafayette. 

Leader,  The Newburgh. 

Magnet,  The Angola. 

Mail,  The Columbia  City. 

Mail,  The Milford. 

Mennonitische  Rundschau Elkhart. 

News,  The  Petersburg. 

Recorder,  The Rising  Sun. 

Register,  The Crown  Point. 

Times,  The Parker  City. 

Wayne  Farmer,  The Hagerstown. 

Foreign. 

Agricultural  Gazette  of  New  South  Wales Sydney,  Australia. 

Farmers'  Advocate    London,  Ontario,  Can. 

Farming Toronto,  Ontario,  Can. 

La  Producciun  Argentina Buenos  Ayres,  Arg.  Rep. 

In  addition  to  the  above  the  following  periodicals  are  subscribed 
for  by  the  Station  and  are  on  file  for  reference: 

Analyst,  The London,  England. 

Annalen  der  Chemie Leipzig,  Germany. 

Berichte  der  Deutschen  Botanischen  Gesellschaften Berlin,  Germany. 

Botanisches  Centralblatt Cassel  and  Marburg. 
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Botanische  Zeitung Leipzig. 

Bulletin  le  la  Societe  Chemiqiie  de  Paris Paris,  France. 

Centralblatt  fiir  Bakteriologie  und  Parasitenkunde Jena,  Germany. 

Entomologist London,  England. 

Gardeners'  Chronicle Ijondon,  England. 

Joarnal  fur  Landwirthschaftlicher Berlin,  Germany. 

Journal  of  the  Royal  Agricultural  Society  of  England  . .  London,  England. 

Jeuraal  of  the  Chemical  Society Ix)ndon,  England. 

Landwirthschaftliche  Jahrbiicher Berlin,  Germany. 

Live  Stock  Journal London,  England. 

Veterinary  Journal London,  England. 

Veterinarian London,  England. 

Zeitschrift  fiir  Analytische  Chemie Wiesbaden,  Germany. 

Zeitschrift  fiir  Pflanzenkrankheiten Stuttgart. 


TREASURER'S  REPORT  EXPERIMENT  STATION* 


As  Treasurer  of  Purdue  University,  I  hereby  nubmit  my  report 
of  all  moneys  receive<l  during  the  year  ending  June  30,  1897,  on 
account  of  Experiment  Station  funds: 

From  U.  S.  Government $15,000  ©0 

From  farm  receipts 1,134  8S 

Total $16,134  86 

JAMES  M.  FOWLER, 

Treasurer  Purdue  Umcersify, 


.">     Kx.  SfA. 


FINANCIAL 


The  Agricultural  Experiment  Station  of  Indiana,  in  account  with 
the  United  States,  for  the  year  ending  June  30,  1897: 


DEBIT. 


Keceived  of  the  Treasurer  of  the  United 
States,  receipts  as  shown  by  the  Treas- 
urer's report $1 5,000  00 


CKKIUT. 


• 


Salaries $8,817  13 

Labor 2,834  53 

Publications   787  56 

Postage  and  stationery 106  63 

Freight  and  express 97  73 

Heat,  light  and  water 382  16 

Chemical  supplies 305  76 

Seeds,  plants  and  sundry  supplies 539  24 

Fertilizers 25  78 

Feeding  stuffs 219  32 

Library 165  84 

Tools,  implements  and  machinery 225  66 

Furniture  and  fixtures 68  17 

Scientific  apparatus 7  75 

Live  stock 175  50 

Traveling  expenses 102  27 

Contingent  expenses 16  48 

Buil(]ing  and  repairs 122  49 

Total $15,000  00 

T  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures  in  Station  fund  for  year  ending  June  30,  1897. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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IMPROVEMENT  FUND  EXPERIMENT  FARM  FOR  YEAR 

ENDING  JUNE  30,  1897. 


DEBIT. 

Balance,  June  30,  1896 $930  63 

Receipts  from  farm  for  1897 1,134  86 

CREDIT. 

Salaries $460  70 

Labor 553  45 

Publications   181  10 

Postage  and  stationery 7  40 

Freight  and  expn^ss 22  83 

Heat,  light  and  water 50  00 

Seeds,  plants  and  sundry  supplies 97  47 

Feedings  stuflFs 4  00 

Librarv 3  66 

Tools,  implements  and  machinery 19  30 

Furniture  and  fixtures 6  70 

Scientific  apparatus 5  85 

Live  stock 304  50 

Traveling  expenses 8  55 

Contingent  expenses 237  10 

Building  and  repairs 22  90 

Balance 79  98 

$2,065  49  $2,065  49 

I  herebv  certifv  that  the  above  is  a  correct  statement  of  ex- 

penditures  from  Improvement  fund  for  year  ending  June  30,  1897. 

E.  A.  ELLSWORTH, 

Sccrttary  Boaril  of  Trustees, 


PURDUE  UNIVERSITY. 


ELEVENTH  REPORT 


OP  THB 


Agricultural  Experiment  Station. 


Lafayette,  Indiana. 


COVERING  THE  SIX  MONTHS  ENDING  JUNE  30,  1898. 


INDIANAPOLIS: 

WM.  B.  BVRFOBD,  OOBTBAOTOB  FOB  8TATB  PBINTINO  AND  BIHDINO. 

lo99« 


THE  STATE  OF  INDIANA, 
Executive  Defartmeht, 

Indianapolis,  February  23,  1899 


.} 


Received  bj  the  Governor,  examined  and  referred  to  the  Auditor  •!  State  for 
verification  of  the  financial  statement. 


Office  of  Auditor  of  State,  ) 

Indianapolis,  February  24,  1899.  j 

The  within  report,  so  far  as  the  same  relates  to  moneys  drawn  from  the  State 

Treasury,  has  been  examined  and  found  correct. 

W.  H.  HART, 

Auditor  qfSUUe. 


Returned  to  the  Auditor  of  State,  with  above  certificate,  and  transmitted  to 

Secretary  of  State  for  publication,  upon  the  order  of  the  Board  of  Commissioners 

of  Public  Printing  and  Binding. 

CHAS.  E.  WILSON, 

Private  Secretary. 


Filed  in  the  office  of  the  Secretary  of  State  of  the  State  of  Indiana,  this  24th 

day  of  February,  1899. 

UNION  B.  HUNT, 

SeereUiry  of  Stale, 


Received  the  within  report  and  delivered  to  the  printer  this  24th  day  of 

February,  1899. 

THOS.  J.  CARTER, 

OUrk  Printing  Bureau. 
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To  the  Gorernor  of  Indiana: 

• 

I  herewith  transmit  the  annual  report  of  the  Purdue  University 
Agricultural  Experiment  Station  for  the  six  months  ending  June 
30,  1898. 

Very  respectfully  yours, 

ClIAS.  B.  STUART, 

President  Board  of  Trustees. 

Purdue  University,  Lafayette,  Ind.,  November  16,  1898. 
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President  Board  of  Trustees^  Purdue  University^  Lafayette^  Ind.: 

Dear  Sir — I  herewith  submit  the  annual  report  of  the  Agricul- 
tural Experiment  Station  of  Indiana,  the  same  being  required  by 
Section  3  of  an  act  of  Congress  entitled,  "An  act  to  establish  agri- 
cultural experiment  stations  in  connection  with  colleges  established 
in  the  several  States  under  provisions  of  an  act  approved  July  2, 
1862,  and  of  the  acts  supplemental  thereto." 

Heretofore  this  report  has  been  submitted  for  the  year  ending 
December  31st.  In  accordance  with  a  request  from  the  United 
States  Department  of  Agriculture,  this  and  succeeding  reports  will 
be  made  for  the  year  ending  June  3Qth.  The  present  report,  there- 
fore, covers  the  six  months  ending  June  30,  1898. 

Respectfully  submitted, 

W.  E.  STONE. 

Vice-President. 

Purdue  University,  Lafayette,  Ind.,  November  16,  1898. 
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ELEVENTH  REPORT 


09  THK 


Purdue  University  Agricultural  Experiment  Station 


REPORT  OF  THE  DIRECTOR 

AND  OTHER  OFFICERS. 


T<t  Preside  hi  Jamefi  H.  Smttrt: 

Sir — The  following*  vory  brief  report  is  for  the  six  months  end- 
ing fFnne  30,  181KS.  It  lias  been  ('ustoniaiy  during  the  past  ten 
veal's,  to  liave  the  Station  report  cover  the  calendar  year  ending 
Deceml)er  81st,  but  upon  the  reconunendation  of  the  Director  of  the 
Office  of  Exp€*rini(»nt  Stations  of  the  I'nited  Staters  Department  of 
Agriculture,  a  change  is  herewith  made,  by  which  in  future,  the 
annual  report,  will  cover  the  twelve  months  ending  June  30th. 

The  pur])ose  of  this  change*  is  to  ])ublish  the  annual  rej)ort  so 
that  it  may  be  available  to  the  Department  of  Agriculture  officials 
in  making  up  the  re]K)rt  of  tliat  department  for  Congi-ess.  There 
will  also  be  some  advantage  in  this  for  the  Station  StaflF,  in  giving 
them  a  season  of  more  relaxation  in  preparing  manuscript  for  the 
printer  during  the  relief  from  class  work  in  summer.  Heretofore, 
the  rejx>i1;  has  been  pn^pared  in  winter  dm-ing  a  st^ason  busy  \v\X\\ 
Tniversitv  duties. 

It  is  conse(pu'ntly  the  purpose  of  the  Director,  to  nuike  this  re- 
pr)rt  for  the  six  months  (piite  short,  and  the  following  one  for  the 
year  ending  June  30th,  srmiewhat  extendtn^l,  and  containing  details 
of  experimental  work. 
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The  Experimental  Work  during  these  six  months  is  of  less  dura- 
tion than  during  the  remaining  months,  owing  to  the  fact  that  the 
Station  Staff  is  occupied  till  the  latter  part  of  March,  to  a  consider- 
able extent,  in  teaching.  In  the  Chemical  Department  a  consider- 
able amount  of  time  has  been  given  to  preparation  work  for  the 
sugar  beet  experiments  for  1898.  A  very  large  amount  of  seed 
furnished  by  the  United  States  Department  of  Agriculture  has  been 
distributed  to  several  hundred  farmers,  and  768  samples  of  seed 
have  been  mailed  with  directions  for  planting  and  cultivation.  The 
sugar  beet  work  this  year,  through  the  intelligent  and  interested 
co-operation  of  many  farmers,  promises  to  give  a  much  greater  re- 
turn to  the  Station  in  the  way  of  information,  than  for  any  previous 
year.  Some  miscellaneous  analytical  work  has  been  in  progress 
relating  to  buckwheat,  soils,  etc.  The  work  of  this  Department  has 
also  been  curtailed,  owing  to  the  lack  of  an  Assistant  Chemist  for 
five  of  the  six  months. 

In  the  Veterinary  Department  a  large  amount  of  original  work 
has  been  conducted  on  the  physiology  of  the  milk  gland  and  the 
process  of  milk  secretion.  This  work  is  now  about  completed,  and 
is  in  partly  manuscript  form,  and  will  be  published  during  the  en- 
suing twelve  months.  The  Veterinarian  has  also  conducted,  per- 
sonally or  through  an  assistant,  a  large  number  of  tuberculin  tests, 
and  has  assisted  quite  a  number  of  interested  dairymen  in  securing 
tuberculin  tests  through  the  aid  of  local  veterinarians.  In  every 
case  the  Station  has  secured  records  of  these  tests,  so  that  there  is 
now  on  file  here  at  the  Station  several  thousand  records  of  such 
tests.  In  addition  to  this  work,  some  time  has  been  devoted  to  hog 
cholera  studies,  and  to  giving  more  or  less  assistance  to  stockmen 
having  sick,  diseased  or  injured  animals. 

In  the  Horticultural  Department  three  experiments  begun  late 
in  1897,  were  continued  during  the  winter,  viz.:  (1)  Sub  vs.  sur- 
face irrigation  of  lettuce;  (2)  sub-irrigation  of  lettuce,  firsts  by 
means  of  a  soft  brick  bottom  to  the  bed,  to  facilitate  even  water 
distribution,  and  second,  by  means  of  tile;  (3)  sub-irrigation  vs. 
surface  irrigation  for  tomatoes.  The  results  of  this  work  favor  sub- 
irrigation,  both  as  to  weight  of  crop  and  period  of  maturity.  In  the 
orchard,  considerable  work  in  spraying  various  fungicides  and  in- 
secticides on  the  trees  and  vines  was  carried  on,  especially  with  the 
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arsenites,  whale  oil  soap,  chloronaptholeiim  and  Bordeaux  mixture. 
A  limited  amoimt  of  variety  tests  with  fruits  and  vegetables  are  in 
progress. 

In  the  Botanical  Department  lettuce  was  grown  upon  a  sub- 
watered  bench,  subject  to  the  use  of  different  combinations  of  chem- 
ical fertilizers  to  note  the  effect  of  potash,  phosphoric  acid  and 
nitrogen  on  the  crop.  Pot  culture  studies  of  lettuce  in  the  same 
field  were  also  made.  The  study  of  the  relation  of  weight  and  size 
of  seed  to  resulting  crop  is  being  continued,  peas  and  beans  being 
grown  this  year  for  that  purpose.  The  work  in  the  vegetation 
house  with  plants  in  pots  included  the  lettuce,  beans  and  roses,  sub- 
ject to  different  amounts  and  kinds  of  plant  food.  Mushroom  cul- 
ture has  l)een  undertaken  in  the  mushroom  pit,  but  hardly  with  suc- 
cess. This  work,  however,  will  be  continued.  Considerable  atten- 
tion has  been  given  to  examinations  of  plants  suffering  from  fungus 
diseases,  and  especially  rusts  and  smuts,  and  the  curl  of  peaches, 
and  pockets  of  plums. 

The  Agricultural  Department  was  busily  engaged  in  April  and 
May  in  making  the  experimental  plantings  of  corn,  oats,  kafiir  com, 
soy  beans,  cowpeas,  sunflowers,  sorghum,  Russian  and  Idalio  field 
peas  and  some  forage  crops,  grasses,  etc.,  and  attending  to  the  neces- 
sary cultural  work  in  connection  with  these  crops.  The  work  with 
forage  crops  this  year  at  the  Station  is  on  a  more  extensive  scale 
than  heretofore,  and  interesting  results  from  these  studies  are 
looked  for.  Among  the  varieties  of  wheat  on  trial,  a  number  from 
the  United  States  Department  of  Agriculture  seem  to  be  failures. 
Quite  a  variety  of  tests  of  different  kinds  bearing  on  dates  of  plants 
ing,  depth,  use  of  cultural  implements,  methods  of  seeding,  etc., 
are  in  progress,  more  specific  information  concerning  which  can  be 
•  found  in  the  report  of  the  Agriculturist  further  on. 

Feeding  experiments  with  live  stock  have  been  in  constant  opera- 
tion during  the  past  six  months.  These  particularly  bear  on  the 
use  of  grain  rations  for  suckling  lambs  and  pigs,  and  on  other  ra- 
tions for  growing  pigs. 

Four  half-aen*  fields  have  been  planted  to  mangels,  each  to  a 
different  variety,  and  these  fields  are  under  experimental  observa- 
tion.    The  varieties  will  he  analyzed  and  the  crop  fed  next  winter. 

The  Station  Staff  remains  as  for  some  years,  excepting  for  the 
resignation  of  Mr.  J.  M.  Barrett,  Assistant  (^hemist,  who  severed 
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his  relations  with  tlie  Station  Fehniarv  1st,  to  accept  a  more  lucra- 
tive place  elsewhere.  Air.  BaiTett  was  always  a  nioet  faithful  and 
intelligent  employe  of  the  Station,  ilr.  A.  II.  Bryan,  a  graduate 
of  Purdue  University,  will  on  July  1st,  become  Assistant  Chemist 
in  i)lace  of  ilr.  Barrett. 

Improvements  have  been  made  (m  l)Ut  a  limitcxi  scale,^  but  some 
much  needed  fencing  has  been  ercx*.ted.  Eighty-two  rods  of  Shimer 
Avoven  wire  fence,  on  steel  posts,  have  lieen  erecte<l  eastward  from 
the  west  side  of  the  farm,  along  the  main  highw^ay,  terminating  at 
the  lane  east  of  the  horticultural  grounds.  This  beautiful  and 
strong  f(*nce  replacc^s  a  woo<len  one  that  was  a  disgi-ace  to  the  insti- 
tution. About  (me  hundred  and  thii'tv-five  rods  of  Kitselman 
woven  wire  fence  was  also  erected  on  the  s(mtli  side  of  the  farm, 
fifty-eight  of  which  was  along  by  the  railway  track,  shutting  it  off 
from  the  small  pastun^s,  the  remainder  being  used  in  building  more 
small  acre  pasture  lot»s,  conn(»cting  with  the  pig  and  sheep  (piarters. 
The  fencing  of  the  Agricidtural  I)ei)artment  and  Station  is  n<»w 
largely  in  good  repair,  excepting  in  a  small  way,  and  for  the  tii*st 
time  in  many  veal's.  In  June,  the  old  portion  of  the  Station  build- 
ing was  reshingled  and  a  skylight  placed  in  the  roof,  and  the  r<K>f 
over  the  general  chemical  laboratory  reshingled  and  most  of  the  old 
shutter  ventilators  taken  out  and  the  remaining  spaces  ceiled  up. 

Puhlicat'wns  have  been  issued  as  follows  during  the  past  six 
months: 

PAMIMILKT  BULLETINS. 

Bulletin  No.  (58,  Vol.  IX,  March.  1M»S,  pp.  '^2.  Fijjs.  13.     The  siipar  beet  in 

Indiana.     By  H.  A.  Ilnston  and  J.  M.  Barrett. 
Bulletin  No.  (50.  Vol.  IX.  March.  1S<>.S.  pp.  \V,\-M\     Insecticides,  fuuj;icides 

and  sprayin^r.    By  .Iiunes  Trooj). 
Bulletin  No.  7(K   Vol.  IX,  May,  1M>S,  pp.  AXTy'l,  Fi^^s.  14-1().     The  relation 

of  wnter  supply  to  animal  diseases.     By  A.  W.  Bitting. 
Bulletin  No.  71.  Vol.  IX.  June,  181KS.  pi>,  .^'MVI. 

1.  Cornnieal  and  shorts  as  foo<l  for  pigs.     By  V.  S.  Plumb  and  W.  B. 

AndiM-son. 

2.  Skim  milk  as  food  for  ycmng  growing  chickens.     By  AV.   B.   Aii- 

<lerson. 

NEWSPAPER  BI  LLETINS. 

Thesc^  bulletins  an*  distribute<l  to  periodicals  publislied  in  Indi- 
ana, and  to  a  limitcMl  degree  out.^ide  of  tin*  State,  700  being  printed 
in  each  edition.     Thev  are  from  4r)0  to  .')0()  words  lono-,  and  deal 
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with  im[K>rtaiit  and  tiinelv  topics.  ( 'omimiiiicatioiis  from  over  one 
luindnnl  editors  in  tlu*  State  this  spring,  show  warm  appreciation 
of  their  contc^its,  with  a  desire  for  their  continnation. 

No.  Ki.  March  li.  lSi)8.  Spriui?  wlieat  for  Indiana.  By  W.  C.  Lattii, 
Agriculturist. 

No.  54.  March  :*.").  ISOS.  Strawberry  uotes.  By  James  Troop,  Horticul- 
turist. 

No.  55.  March  25.  l.Sl»8.  Some  dcsirahle  varieties  of  raspberries  and 
])hu'lvl)crries.     By  James  Troop,  Horticulturist. 

No.  5H.  April  20.  ISiKS.  Tlie  protection  of  crops  from  frosts.  By  H.  A. 
Huston.  Chemist. 

No.  57.  April  27.  isns.  Cowpea  cultinv  in  the  North.  By  W.  C.  Latta, 
Agriculturist. 

No.  58.  May  5.  l.sns.  Dipping  sl)ecp  for  ticlvs.  By  A.  W.  Bitting,  Veteri- 
narian. 

No.  59.  :May  20.  isns..  Fruit  prospects  in  Indiana.  By  James  Troop, 
Horticulturist. 

No.  ijO.  June  4,  18ns.  Peacli  leaf  curl  and  plum  pockets.  By  J.  C.  Arthur, 
Botanist. 

No.  01,  June  20.  181)8.  Feeding  slxim  milk  to  growing  chickens.  By  C. 
S.  Plumb,  Director. 

Mailing  List,  On  June  ^'JOtli,  tlie  mailing  list  of  the  Station 
numbered  15,024  names,  and  the  j)amphlet  bvdletins  were  dis- 
tributed as  follows: 

To  'persons  in  Indiana   12,:i20 

To  pel  Sims  outside  of  Indiana   2,144 

To  persons  in  foreign  countries  114 

To  Indiana  periodicals (»54 

To  outside  periodicals   02 

Total 15.:?24 

I  he^rewith  submit  in  c(^nnection  with  the  preceding  report,  brief 
statements  of  the  work  of  the  several  depart me^nts  of  tin*  Station,  as 
transmitt(Ml  to  me  ])y  the  heads  of  the  departments. 

Respectfully  submitted, 

(\  S.  TMJ\Mr>, 


REPORT  OF  THE  AGRICULTURAL  DEPARTMENT* 


To  C.  S.  Phi7nh,  Director  : 

Sir — The  following  is  a  bri^f  outline  of  the  work  of  the  Agri- 
cultural Department  for  the  six  months  ending  June  30,  1898: 

1.  Test  of  Varieties.  Thirty-one  varieties  of  wheat,  thirteen 
of  oats,  three  of  kaffir  com,  eight  of  soy  beans,  four  of  cowpeas, 
six  of  sorghum,  one  of  vetch,  two  of  sunflowers,  three  of  clover,  one 
each  of  brome  grass,  sweet  com  and  spring  rye.  Idaho  and  Rus- 
sian wax  field  peas,  and  alfalfa,  from  home-grown  and  imported 
seed,  are  also  under  trial. 

Several  varieties  of  wheat  sent  out  by  the  Department  of  Agri- 
culture are  under  trial  here  for  the  first  time,  and  most  of  them  are 
apparent  failures.  Several  new  varieties  of  oats  are  also  under  trial. 
The  purpose  is  to  limit  the  tests  of  wheat  and  oats  largely  to  the 
new  kinds  that  the  Station  may  be  able  to  advise  the  farmers  of 
their  relative  merits  as  compared  with  standard  varieties. 

Several  kinds  of  forage  plants  comparatively  new  to  this  section 
are  under  trial.  The  experiments  with  forage  crops  are  being  con- 
ducted on  a  larger  and  more  comprehensive  scale  than  heretofore. 

2.  Test  of  methods  of  culture,  with  reference  to  effect  on  yield 
of  crop  and  on  conservation  of  soil  moisture. 

3.  Test  of  early  and  late  planting  of  com. 

4.  Test  of  thick  and  thin  planting  of  corn. 

5.  Test  of  deep  and  shallow  culture  of  com. 

6.  Test  of  planting  corn  in  furrow  and  on  the  level. 
.  7.     Test  of  com  cultural  implements. 

8.  Test  of  fertilizer  upon  wheat  when  applied  as  a  top  dressing, 
and  also  when  drilled  in  with  the  seed. 

9.  Tests  of  commercial  fertilizers  and  fresh  horse  manure  in 
wheat,  oats  and  com. 

10.  Test  of  the  lasting  effect  of  horse  manure  on  yield  of  corn. 

11.  Test  of  turning  under  a  green  manure  (rye  or  crimson 
clover,  cornstalks  or  straw),  as  means  of  renewing  the  soil  in  con- 
tinuous com  culture. 

(12) 


13 

12.  Test  of  sowing  clovers  at  intervals  during  the  growing 
season. 

13.  Test  of  sowing  wheat  in  drills  six  and  eight  inches  apart 
respectively. 

Most  of  the  experiments  above  named  have  been  in  progress 
several  years. 

The  past  winter  was  quite  severe  upon  wheat,  much  of  which 
was  put  in  late  last  fall  owing  to  drouth  at  that  time. 

The  wheat  that  was  sown  after  rain  fell,  early  in  October,  is  bet- 
ter than  that  sown  earlier. 

Owing  to  the  late  start  and  the  rather  severe  winter  the  stand 
of  wheat  is  rather  thin.  The  wheat  blades  are  considerably  rusted, 
but  the  stems  appear  to  be  quite  free.  The  wheat  is  slightly  in- 
fested with  the  green  aphis  and  there  is  an  unusual  amoimt  of 
wheat  scab.  The  standard  and  acclimated  varieties  are  but  slightly 
affected,  but  over  50  per  cent,  of  the  heads  of  some  of  the  newer 
varieties  are  affected.  The  varieties  most  injured  by  wheat  scab 
are  White  Golden  Cross,  Pedigree  Giant,  Diamond  Grit,  Gold 
Coin  and  Oakta  Chief.  As  a  rule  the  wheat  pests  have  made  their 
attacks  too  late  to  do  very  serious  damage.  The  wheat  crop  which 
is  now  being  harvested,  appears  to  be  of  good  quality  and  promises 
more  than  an  average  yield. 

Although  frequent  heavy  rains  in  May  delayed  planting,  the 
spring  crops  are  at  this  writing  (June  29th)  in  good  condition.' 

The  oat  crop  promises  well,  although  it  shows  an  unusual  amount 
of  smut. 

Owing  to  delay  in  planting,  much  of  the  com  is  veiy  backward. 
It  will  therefore  be  liable  to  suffer  in  case  of  drouth  or  earlv  autumn 
frosts. 

W.  C.  LATTA, 

AgrirttlturiM. 

June  29,  ■'898. 


REPORT  OF  THE  HORTICULTURAL  DEPARTMENT* 


Professor  C.  S.  Phimh,  Director: 

Sir — Tlie  followiii«j  is  a  brief  roix)i*t  of  the  work  of  the  Horti- 
cultural Department  for  the  past  six  iiionths: 

The  tliree  experinieuts  whicli  have  be(*n  running  all  winter  in 
the  ^'eenhouse*  are:  (1)  Sub  vs.  surface  irrig'ation  for  lettuce;  (2) 
sulhirrigation  for  lettuce,  (a)  with  soft  bricks  in  the  bottom  of  the 

l)ed  for  the  pur]X)se  of  evenly  distributing  the  water  over  tlie  entire 
bed;  (b)  with  two  rows  of  two-and-a-half -inch  tile  iiinning  the 
entire  length  of  the  bed  and  across  one  end,  tilling  in  water  from 
one  end;  (3)  sub  a's.  surface  irrigation  for  toniat(^es  in  (1),  ouo  bed 
four  feet  four  inches  bv  twentv-five  feet,  was  lined  with  zinc  and 
arranged  as  described  in  (a)  above,  leaving  a  s])ace  for  soil  above 
the  bricks  of  five  indues.  The  water  was  all  a])])li(Hl  bv  means  of 
a  tube  to  the  bottom  of  the  l)ed  and  was  fed  to  the  plants  by  capil- 
larv  attraction.  The  other  bed  of  the  same  dimensions  was  five 
inches  deep,  tilled  with  soil  and  watered  entirely  upon  the*  surface. 
The  re^ults  obtained  are  verv  much  in  favor  of  the  subiiTiti:ation, 
lx>th  as  to  weight  of  crop  and  time  of  maturing.  In  (2)  the  results 
are  in  favor  of  the  soft  bricks  as  a  base  for  subirrigation  b(»d,  al- 
though the  first  cost  of  arranging  the  b(»d  with  tile  was  only  about 
(me-seventh  that  of  brick.  In  (3)  the  results  are  decidedlv  in  favcn* 
of  sub-irrigation,  as  the  following  figures  will  show:  Two  varieties 
were  us(h1  in  the  ex})eriment,  viz. :  Lorillard  and  Ston(\  The  fii>t 
variety  is  the  one  generally  used  for  forcing,  but  my  (experiments 
showed  very  clearly  that  the  Stone  is  in  all  respects  iMpial  to  it  as 
a  forcing  varietyj  es]x^*ially  when  sub-inngation  is  used. 

Following  are  the  com]>arative  yields  of  fruit  of  the  sub  and  sur- 
iiwc  irrigated  plants: 

LORILLAUI). 

Surface  irrijratiou    Ill  fruits,  average  weij?lit  1.S4  oz. 

Sub-irrigation    VY.\  fruits,  average  weight  4.7    oz. 

STONE. 

Surface  irrigation    04  fruits,  average  weight  2.47  oz. 

Sub-irrigation    U4  fruits,  average*  weiglit  4.2:5  oz. 
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As  will  be  seen  tho  Ix>rillard  fruits  averag(Hl  2. '22  oz.  in  favor 
of  the  sub-irrigation,  while  the  Stone  averaged  1.7()  oz.  in  favor  of 

the  same  method.     While  Lorillard  vielded  a  few  mon^  fniits  than 

< 

Stone,  there  were  more  of  them  too  small  for  marketable  [lurposes. 
The    experiments    in    spraying    eonsist  in  the  use  of  ai'senites, 
whale-oil  soap,  ehloronaptholenm  and  Bordc-aux  mixture.     Varietal 
tests  of  fniit  and  vegeta])l(\^  are  IxMng  continued. 

JAMKS  TROOP, 

ffartirulfan'sf, 

Julv  1,  l.sD.s. 


REPORT  OF  THE  CHEMICAL  DEPARTMENT. 


Professor  C.  S,  Plamb^  Director : 

Sir — The  attention  of  the  Chemical  Department  has  been  chiefly 
occupied  during  the  past  six  months  with  the  matter  of  testing  the 
sugar  beet  question  in  Indiana.  A  considerable  number  of  Sugar 
Beet  Associations  have  been  formed  and  we  have  aimed  to  secure 
their  co-operation.  Some  of  these  associations  have  distributed  seed 
and  we  have  sent  out  768  samples  from  the  Station.  The  pui-pose 
has  been  to  secure  field  conditions  for  the  beets,  and  for  this  reason 
larger  quantities  of  seed  have  been  sent  out  to  each  party  than  is 
usually  used  in  seed  distribution. 

During  the  month  of  January  an  investigation  of  buckwheat 

was  begun.     This  plant  is  structurally  in  an  intermediate  position 

between  the  grasses  and  the  legumes.     The  work  was  not  quite 

finished  when  Mr.  Barrett  resigned  as  Assistant  Chemist  at  the  end 

of  Januarv. 
t' 

Miscellaneous  work  including  an  examination  of  marls,  crem- 
atory ash  and  minerals  has  been  conducted  as  circumstances  pei> 
mittqd. 

The  interest  of  the  people  in  sugar  beet  work  was  so  great  that 
I  thought  it  best  to  give  personal  attention  to  every  detail  of  the 
work  rather  than  assign  it  to  a  clerk.  The  absence  of  an  Assistant 
Chemist  from  February  to  July  has  reduced  the  amount  of  analyti- 
cal work  to  be  reported  upon. 

Mr.  A.  H.  Bryan  went  on  duty  as  Assistant  Chemist  July  1st, 
and  began  work  on  feeding  material. 

Very  respectfully, 

H.  A.  HUSTON, 

Cheinlsi, 
July  S,  1898. 
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REPORT  OF  THE  BOTANICAL  DEPARTMENT- 


To  a  S.  Plumb,  Director  : 

Sir — The  work  of  the  Botanical  Department  of  the  Station  for 
the  six  months  ending  June  30,  1898,  was  in  brief  as  follows: 

Lettnce  was  grown  in  the  greenhouse  upon  a  sub-watered  bench 
divided  into  seven  sections,  five  of  which  were  severally  treated 
with  different  combinations  of  chemical  fertilizers  and  two  left 
untreated  as  controls.  Similar  studies  have  been  made  with  lettuce 
in  cans  under  vegetation-house  conditions.  Fine  growth  was  se- 
cured in  both  cases  and  the  knowledge  of  the  subject  as  presented 
in  Bulletin  No.  66,  printed  in  October,  1897,  has  been  considerably 
extended. 

A  crop  of  dwarf  peas  replaced  the  lettuce  in  the  greenhouse,  and 
was  harvested  in  June.  The  problem  in  this  case  was  in  regard 
to  the  influence  that  the  size  of  seed  exerts  upon  subsequent  gen- 
erations. The  same  problem  is  also  being  studied  by  growing  beans 
in  sub-watered  beds  upon  trucks  as  part  of  the  vegetation-house 
work.    Six  trucks  are  employed. 

The  work  upon  the  questions  in  connection  with  use  of  chemi- 
cal fertilizers  in  growing  roses  is  being  continued  in  lines  similar 
to  the  studies  of  last  year. 

Some  work  upon  growing  mushrooms  in  an  outdoor*  cellar  has 
given  only  partial  success. 

Attention  has  been  given  to  the  occurrence  of  plum  pockets  and 
peach  curl,  diseases  which  have  been  especially  prevalent  during 
the  past  growing  season,  and  a  newspaper  bulletin,  No.  60,  was  is- 
sued for  the  information  of  the  public. 

More  attention  than  usual  has  been  directed  to  the  cereal  rusts. 
The  rust  on  oats  has  been  definitely  connected  with  a  form  ap- 
parently  quite  diBsimilar,  not  infrequent  on  the  wild  buckthorn 
(Bhamniis  lanceolata),  a  shrub  in  woodlands  that  attracts  little  at- 
tention.   Sowings  of  the  spores  of  the  buckthorn  rust  were  made 

2— Ex.  Sta.  (17) 
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on  oate  in  the  greenhouse  during  June,  and  the  typieal  oat  rust 
appeared  upon  the  leaves  in  eight  days. 

Some  attention  has  been  given  to  a  hardy  evergreen  bedding 
plant,  blooming  in  May,  a  native  of  Indiana,  but  not  before  brought 
into  cultivation. 

Kespectfully  submitted, 

J.  C.  ARTHUR, 

Botanist. 
July  5,  1S98. 


REPORT  OF  THE  VETERINARY  DEPARTMENT. 


To  a  S.  Plumh,  Dmotor: 

Sir — Since  siilmiitting  a  reiwrt  of  tlie  Veteriiiarv  Department 
December  31,  1897,  the  work  has  l>een  almost  whollv  confined  to  a 
study  of  the  embryologv,  anatomy  and  physiology  of  tlie  mammary 
gland.  The  results  are  to  be  published  in  a  bulletin  in  the  near 
future,  and  henee  a  suiuniary  will  not  l)e  required  at  tbis  time. 

The  Department  has  several  lines  of  work  under  observation — 
the  treatment  of  er>ntagious  abortion  among  cows,  tuberculosis, 
hog  cholera  and  stal>le  hygiene,  but  the  results  are  not  ready  for 
publication. 

A  bulletin  upon  '*The  Relation  of  Water  Supply  to  Animal  Dis- 
eases'' was  submitted  in  IMav. 

<  ^ 

Respectfully  yours, 

A.  W.  BITTIXG, 

Veterinarian. 
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TREASURER'S  REPORT,  EXPERIMENT  STATION- 


As  Treasurer  of  Purdue  University,  I  hereby  submit  my  report 
of  all  moneys  received  during  the  year  ending  June  30,  1898,  on 
account  of  Experiment  Station  funds: 

From  IT.  S.  Government .$15,000  00 

From  farm  receipts 1,709  13 

Total $16,709  13 

JAMES  M.  FOWLER, 

Treasurer  Purdue  ITviversity. 
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FINANCIAL  STATEMENT* 


The  Agricultural   Experiment   Station  of  Indiana,  in  account 
with  the  United  States^  for  the  year  ending  June  30th,  1898: 

DEBIT. 

Received  of  the  Treasurer  of  the  United 
States,     receipts     as     shown     by     the 

Treasurer's   report $15,000  000 

CREDIT. 

Salaries $8,871  83 

T^bor    3,082  82 

Publications   618  14 

Postage  and  stationery 120  37 

Freight  and  express 102  41 

Heat,  light  and  water 303  21 

Chemical  supplies  .  .• 214  97 

Seeds,  plants  and  sundry  supplies 572  85 

Fertilizers 30  31 

Feeding  stuffs 167  57 

Library 128  37 

Tools,  implements  and  machinery 234  83 

Furniture  and  fixtures 47  05 

Scientific  apparatus 88  47 

Live  stock 186  35 

Traveling  expenses i . .  43  55 

Contingent  expenses 7  22 

Building  and  repairs 179  68 


Total $15,000  00  $15,000  00 


« 


I  hereby  certify  that  the  above  is  a  correct  statement  of  expendi- 
tures in  Station  Fund  for  year  ending  June  30,  1898. 

E.  A.  ELLSWORTH, 

Secretary  Board  of  TYusfeefi, 

(21)  
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IMPROVEMENT  FUND  EXPERIMENT  FARM  FOR  YEAR 

ENDING  JUNE  30, 1898. 

DEBIT. 

Balance  June  30,  1897 $79  98 

Receipts  from  fann  for  1898 1,709  13 

CREDIT. 

Salaries $300  '47 

Labor    230  00 

Heat,  light  and  water 58  20 

9 

Seeds,  plants  and  sundry  supplies 11  43 

Fumitiire  and  fixtures j 116  60 

Contingent  expenses 99  60 

Balance 973  91 

Total $1,789.  11     $1,789  11 

I  hereby  certify  that  the  above  is  a  correct  statement  of  expendi- 
tures from  Improvement  Fund  for  year  ending  June  30,  1898. 

E.  A.  ELI^WORTH, 

Secretary  Board  of  TVustees. 
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TWEI,FTH  ANNUAIv 'REPORT 


or  TBB 


Pardae  University  Agricaltaral  Experiment  Station 


REPORT  OF  THE  DIRECTOR 


To  President  James  H.  Smart: 

Sir: — ^The  following  report  is  for  the  year  ending  June  30, 
1899,  and  is  the  first  annual  report  of  this  Station  covering  the 
year  ending  June  30,  instead  of  the  regular  calendar  year  as 
heretofore.  This  change  has  been  made  at  the  request  of  the 
United  States  Department  of  Agriculture,  in  order  that  the  re- 
port might  be  published  at  an  early  enough  date  to  enable  De- 
partment officials  to  use  it  along  with  those  of  other  Stations  in 
making  up  reports  for  Congress  on  Station  administration. 

This  report  also  differs  from  its  predecessors  in  containing 
comprehensive  reports  on  experiments  from  the  different  depart- 
ments of  the  Station,  instead  of  consisting  of  brief  reports  of 
work  in  progress,  as  has  heretofore  been  the  case.  The  policy 
now  being  adopted,  is  to  publish  bulletins  of  rather  limited  length 
from  time  to  time,  and  use  the  annual  report  as  a  medium  for 
publishing  more  fully  than  heretofore,  the  results  of  research 
work.  This  plan  will  greatly  enlarge  the  annual  report,  but  it  is 
believed  will  also  add  materially  to  its  value  to  the  farmers  of  the 
state.  Heretofore,  but  500  or  1,000  copies  of  the  report  have 
been  printed,  and  these  distributed  to  Experiment  Stations  and 
applicants.  I  now  suggest  that  at  least  5.000  copies  of  this 
report  be  printed,  so  that  copies  may  be  distributed  to  such 
farmers  as  may  apply  for  them. 


The  experimental  work  for  the  year  has  progressed  uniformly 
and  smoothly.  The  sugar  beet  investigations  have  continued  as 
heretofore,  and  over  1200  pounds  of  seed  supplied  by  the  United 
States  Department  of  Agriculture  have  been  distributed  to  550 
farmers  in  this  State.  Although  the  sugar  beet  investigations  of 
the  Station  now  date  back  for  over  10  years,  still  much  interest 
is  shown  in  the  work  by  the  people.  This  season  in  addition  to 
the  regular  testing  work,  experiments  have  been  undertaken  to 
show  the  effects  of  different  artificial  plant  foods  on  sugar  pro- 
duction in  the  root. 

The  investigations  of  the  Station  on  surface  vs.  sub-irrigation 
have  attracted  considerable  attention,  especially  as  relates  to  let- 
tuce culture.    A  number  of  different  kinds  of  plants,  however,  are 

receiving  the  attention  of  the  botanical  department  in  this  con- 
nection, and  more  information  on  the  subject  is  printed  elsewhere 

in  this  report. 

Some  yearsL  ago  investigations  were  undertaken  by  the  Cheiini- 
cal  department,  on  the  composition  of  edible  fungi,  while  the 
Botanical  department  investigated  the  botanical  side  of  the  sub- 
ject, and  latterly  the  cultural  phase  of  it.  At  the  present  time  a 
small  mushroom  house  is  in  operation,  in  which  last  year  a  crop 
of  about  100  pounds  of  mushrooms  was  harvested.  This  work 
now  in  hand  and  contemplated  promises  most  interesting  results 
from  an  economic  standpoint. 

No  extended  investigation  work  has  been  conducted  during 
the  year  in  the  Veterinary  Department,  owing  to  the  absence  on 
leave  for  a  considerable  part  of  this  time  of  Dr.  Bitting,  Station 
Veterinarian,  who  has  been  pursuing  special  studies  at  Indian- 
apolis. 

The  general  work  of  the  Station  has  continued  along  essen- 
tially the  same  lines  as  during  the  past  few  years,  no  changes  of 
importance  having  taken  place. 

The  Station  Staff  has  undergone  but  slight  change  during  the 
year,  and  this  only  in  the  resignation  of  Mr.  W.  B.  Anderson,  the 
Assistant  Agriculturist,  who  retired  to  his  farm  in  the  southern 
part  of  the  State.  Mr.  J.  H.  Skinner,  B.  S.,  a  graduate  of  the 
School  of  Agriculture  at  Purdue,  has  become  Mr.  Anderson's 
successor. 

Improvements  of  a  much  needed  character  have  been  effected 
on  the  farm  this  year.  The  erection  of  a  new  piggery  for  experi- 
mental feeding,  which  was  completed  in  June,  was  the  most  im- 
portant improvement  in  the  working  equipment  on  the  farm,  that 
has  thus  far  taken  place  in  years.    We  now  have  a  modern  two 


story  pig  feeding  building,  constructed  with  a  view  to  securing 
the  most  sanitary  arrangements,  and  a  structure  that  will  greatly 
facilitate  the  care  and  feeding  of  our  swine.  This  building  is 
illustrated  and  described  elsewhere  in  this  report. 

The  basement  of  the  horse  barn  has  been  remodelled,  and  a 
number  of  commodious  box  stalls  constructed  in  place  of  the  old 
fashioned  open  stalls  on  the  north  side  of  the  basement.  A  new 
harness  room  has  also  been  built,  and  the  stairway  leading  to  the 
floor  above  has  been  changed  to  a  more  suitable  location  against 
the  west  side  of  the  basement,  thereby  economizing  room. 

Another  important  improvement  was  made  in  building  an  ad- 
dition to  the  west  side  of  the  Tool  House.  This  is  56  feet  long 
and  18  feet  wide,  and  is  so  constructed  that  the  entire  west  side 
consists  of  a  series  of  large  doors  hung  with  rollers  on  two 
tracks.  At  any  point  on  the  side  of  the  building  tools  can  be 
taken  in  or  out  by  simply  pushing  a  door  to  one  side.  This 
system  is  an  admirable  one,  and  is  such  as  may  be  adopted  to 
advantage  by  visitors  to  the  Station,  seeking  for  improved 
methods  of  housing  tools. 
Publications  have  been  issued  as  follows  during  the  past  year. 

PAMPHLET  BULLETINS. 

Bulletin  No.  72.  vol.  IX,  August  ,1898,  pp.  67-76.  Field  experiment.s 
with  wheat.    By  W.  C.  Latta  and  W.  B.  Anderson. 

Bulletin  No.  73.  vol.  IX,  October,  1898.  pp.  77-92,  figs.  I7-I9-  Tests  of 
strawberries,  ra.spberries,  blackberries  and  grapes.     By  James  Troop. 

Bulletin  No.  74,  vol.  IX,  November,  1898,  pp.  93-100,  fig.  20,  plates  VI. 
A  native  white  bedding  plant.     By  J.  C.  Arthur. 

Bulletin  No.  75,  vol.  X.  January,  1899,  pp.  20,  fig.  i.  The  sugar  beet 
in  Indiana  in  1898.     By  H.  A.  Huston  and  A.  H.  Bryan. 

Bulletin  No.  76,  vol.  X,  March,  1899,  pp.  21-28.  Skim  milk  as  a  food 
for  young  growing  chickens.     By  W.  B.  Anderson. 

Bulletin  No.  TJ,  vol.  X,  March,  1899,  pp.  29-44,  Field  experiments  with 
corn.  By  W.  C.  Latta  and  \V.  B.  Anderson;  Mangel  wurzels  and  the  cost 
of  production.  By  H.  H.  VanNorman;  Formalin  for  grain  and  potatoes. 
By  J.  C.  Arthur. 

Bulletin  No.  78.  vol.  X,  May,  1899,  pp.  45-52,  figs.  2-4.  The  San  Jose 
scale  and  oher  scale  insects,  and  the  Indiana  nursery  inspection  law.  By 
James  Troop. 

NEWSPAPER  BULLETINS. 

No.  62,  July  12,  1898.  Scab  in  heads  of  wheat.  By  J.  C.  Arthur,  Botanist. 

No.  63.  July  28,  1898.  Varieties  of  winter  wheat.  By  W.  C.  Latta, 
Agriculturist. 

No.  64,  August  5,  1898.  Contagious  sore  eyes  among  cattle.  By  A.  W. 
Bitting,  Veterinarian. 

No.  65,  August  6,  1898.  Loose  smut  of  wheat.  By  William  Stuart, 
Assistant  Botanist. 
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No.  66,  August  10,  1898.  Disinfecting  pens  at  fairs.  By  A.  W.  Bitting, 
Veterinarian. 

No.  67,  August  26,  1898.  Sugar  beets:  Prevention  of  leaf  injury- 
Harvesting.     By  H.  A.  Huston,  Chemist. 

No.  67,  September  26,  1898.  Sore  mouth  among  cattle.  By  A.  W. 
Bitting,  Veterinarian. 

No.  68,  October  3,  1898.  The  grain  weevil.  By  James  Troop,  Horti- 
culturist. 

No.  69,  November  2,  1898.  Bacterial  rot  of  cabbage.  By  William 
Stuart,  Assistant  Botanist. 

No.  70,  December  10,  1898.  The  cost  of  creamery  buildings  and  outfits. 
By  C.  S.  Plumb,  Director. 

No.  71,  January  3,  1899.  Live  stock  diseases  in  Indiana  during  1898. 
By  A.  W.  Bitting,  Veterinarian. 

No.  72,  March  25,  1899.    Sugar  beet  seed.    By  H.  A.  Huston,  Chemist. 

No.  73,  April  19,  1899.  The  soy  bean  as  a  farm  crop.  By  W.  C.  Latta, 
Agriculturist. 

No.  74,  May  13,  1899.  Points  concerning  the  nursery  inspection  law. 
By  James  Troop,  Horticulturist. 

No.  75,  May  31,  1899.  Black  kg  or  black  quarter.  By  A.  W.  Bitting, 
Veterinarian. 

No.  76,  June  24,  1899.  The  use  of  cyclone  churns.  By  C.  S.  Plumb, 
Director. 

The  demand  for  the  Station  bulletins  has  become  very  great. 

The  following  table  gives  the  ndmber  of  copies  of  each  report  and 

bulletin  published,  number  of  pages  per  copy  and  total  pages  per 
edition. 


No.  of 

No.  copies 

Pages  In 

Total  paees  In 
entire  edition. 

publication. 

printed. 

one  copy . 

loth  report 

500 

67 

33.500 

nth  report 

500 

22 

11,000 

Bull.   72 

17,000 

10 

170,000 

Bull.   73 

16,000 

16 

256,000 

Bull.   74 

16,000 

8 

128,000 

Bull.   75 

i6,ocx) 

20 

320,000 

Bull.   76 

18,000 

8 

144,000 

Bull.   77 

18,000 

16 

288,000 

Bull.   78 

18,000 

8 

144,000 

16  newspaper 

bulletins 

11,200 

I 

11,200 

Total   1 

1 

I3I»200 

1.505700 

This  table  shows  that  the  Station  published  over  a  million 
and  a  half  pages  of  reading  matter  during  the  past  year.  The  ex- 
tent to  which  much  of  this  was  read,  is  not  easy  to  comprehend. 
The  newspaper  bulletins  are  mailed  to  650  different  periodicals,  in 
which  they  are  extensively  published,  so  that  it  can  readily  be 


seen  that  they  are  brought  to  the  attention  of  millions  of  readers 
in  the  central  west.  These  with  the  130,000  copies  of  the  pamphlet 
bulletins,  provide  a  wide  distribution  of  station  literature  over  a 
wide  territory. 

Mailing  list.  How  extensively  the  bulletins  are  circulated 
may  be  seen  from  the  following  statement  of  the  nature  of  our 
mailing  list,  which  on  June  30,  comprised  16,512  names.  This 
table  shows  the  growth  of  the  list  from  1893  to  June  30,  1899 

STATION  MAILING  LIST. 


Number  of  names  on 
list  of 


Jan  18, 
1808. 


Jan   4. 


Jan.  10, 
1895. 


Jan.  1. 
1K»«. 


People  in  Indiana 

Indiana  periodicals 

People  in  other  States. . . 
Period'als  in  other  State. 

Foreigners    

Foreign   periodicals 


5,741 

635 

1,158 

83 
26 

7 


Total 


7,650 


7,131 
668 

1,316 

91 

51 

7 


9,264 


8,666 

653 

1,606 

86 

61 

7 


Jan.  K   Jnn.  1. 
1897.        1H08. 


JuneaO 
1809. 


11,079 


9,143 
625 

1,788 

92 

77 
6 


11,731 


10,590 

660 

1,872 

76 

91 
8 


13,297 


11,900 

650 

2,000 

80 

105 
8 


14,750 


13,458 

636 

2,200 

96 

112 
10 


16,512 


I  herewith  submit,  as  a  part  of  the  annual  report  of  the  Sta- 
tion, a  series  of  contributions  from  the  different  departments  re- 
porting upon  the  work  in  progress  or  completed. 

Respectfully  submitted, 

C.  vS.  PLUMB,  Director. 


ROSE  GROWINO  VlTH  CHEMICAL  FERTILIZERS. 

By  William  Stuart. 

At  the  present  time  the  importance  of  the  rose  growing  in- 
dustry can  hardly  be  estimated.  The  winter  forcing  of  roses  in 
America  alone  has  assumed  such  proportions  and  represents 
such  an  outlay  of  capital,  that  any  knowledge  conducive  to  a 
better  understanding  of  the  food  requirements  of  the  plants,  gives 
to  the  industry  an  additional  value. 

A  frequent  complaint  made  from  time  to  time  by  rose  grow- 
ers *  is  that  injurious  effects  result  from  the  use  of  acidulated 
bone  meal  w^hen  applied  to  the  soil  in  the  rose  bench.  Accord- 
ing to  these  complaints  injury  may  result  from  an  application  to 
the  soil  previous  to  setting  the  plants  or  from  a  surface  dressing 
afterwards.  Whether  or  not  the  injury  is  a  result  of  the  acid- 
ulated bone  meal  or  to  some  adulterant  which  it  contains  is  not 
definitely  known.  Chemists  affirm  that  acid  dissolved  bone  meal 
rarely  if  ever  contains  any  appreciable  amount  of  free  acid,  cer- 
tainly never  in  sufficient  amounts  to  do  injury.  There  is  good 
reason  for  believing  that  much  of  the  injury  is  a  result  of  im- 
proper feeding,  or  cultural  attention,  rather  than  of  the  presence 
of  free  acid  in  the  bone  meal.  Such  a  quality  of  bone  meal  was 
used  in  connection  with  the  other  tests  upon  roses,  and  the  re- 
sults are  given  in  the  following  pages. 

In  view  of  the  commercial  value  of  the  rose  and  its  ever  increas- 
ing popularity  with  the  masses,  as  well  as  the  lack  of  positive 
knowledge  regarding  the  relative  effects  of  different  chemicals 
upon  its  growth,  it  was  thought  advisable  by,  the  botanical  de- 
partment of  this  Station  to  undertake  some  experiments  with 
roses.  These  experiments  undertaken  by  the  writer,  under  the 
supervision  of  Dr.  J.  C.  Arthur,  Station  Botanist,  were  in- 
tended to  show  the  relative  effects  of  different  forms  of  phos- 
phoric acid,  both  separately  and  conjointly  with  nitrate  of  soda 
and  muriate  of  potash,  in  the  growing  of  roses. 

It  is  apparent  to  all  that  the  value  of  an  experiment  is  in- 
creased by  the  uniformity  of  the  conditions  to  which  all  the 
plants  are  subjected.  The  nature  of  the  experiment  about  to  be 
outlined,  precluded  the  possibility  of  its  being  conducted  accord- 
ing to  the  methods  usually  followed  by  florists,  involving  as  it 
did,  so  many  different  combinations  of  fertilizers.  The  method 
adopted,  while  not  in  anywise  adapted  to  commercial  practice, 
yet  will,  I  think,  show  that  all  plants  w^ere  accorded  the  same 

^Am.  Florist,  6  :  282,  1890;  12  :  414,  1896.    Florists*  Exchange,  8  :  981,  1896; 
9:  73,  1897. 
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treatment,  and  that  any  variation  in  the  product  was  due  to  the 
fertilizers  applied.  In  the  application  of  the  fertilizers  to  the 
plants  different  amounts  were  used  in  order  to  determine  how 
much  the  plant  could  most  profitably  use.  The  value  of  the 
experiment  to  the  florist  depends  not  so  much  upon  the  fact  that 
by  the  use  of  chemical  fertilizers,  roses  can  be  grown  without 
the  aid  of  barnyard  manure,  but  rather  that  good  results  may  bo 
obtained  if  the  right  fertilizers  are  used.  If  it  can  be  determined 
by  these  results  that  more  roses  can  be  produced  when  a  particu- 
lar form  of  phosphoric  acid  is  used,  and  that  by  combining  this 
with  some  form  of  nitrogen  or  potash  or  both,  a  greater  increase 
may  be  obtained,  then  it  would  seem  that  at  least  a  step  forward 
has  been  made  toward  a  better  knowledge  of  the  actual  food  re- 
quirements of  the  rose.  If  it  can  be  proven  that  a  sufficient 
amount  of  phosphoric  acid  can  be  added  to  the  soil  at  the  outset 
to  supply  the  plants  every  need  for  the  whole  season,  then  we 
may  save  ourselves  the  labor  and  expense  of  frequent  applications 
of  that  ingredient. 

As  no  suitable  greenhouse  structure  was  available  for  the  ex- 
periment, it  was  decided  to  make  use  of  the  vegetation  house' 
and  to  conduct  the  experiments  during  the  summer  months. 

Selection  of  plants.  In  order  to  make  the  comparative  results 
of  as  much  value  as  possible,  it  was  deemed  best  to  confine  our 
attention  to  a  few  varieties.  It  became  necessary  then  to  select 
such  plants  as  would  prove  good  summer  bloomers.  The  Kaiser- 
in  Augusta  Victoria  and  the  Perle  des  Jardins  were  accordingly 
decided  upon  as  Mfeing  well  adapted  for  the  purpose.  The  former 
is  a  hybrid  tea,  introduction  of  1891  by  Lambert  and  Reiter.  Its 
parentage,  so  far  as  known  to  the  writer,  has  never  been  given 
by  its  introducers,  and  is  possibly  unknown  to  them.  It  is  recog- 
nized as  one  of  the  best  white  summer  blooming  roses  grown. 
The  Perle  des  Jardins  is  a  yellow  tea  rose,  introduced  by  N. 
Levet  in  1873,^  ^^^  '^  generally  conceded  as  being  one  of  the 
best  yellow  outdoor  roses  grown. 

Plants  of  the  above  mentioned  varieties  from  three  inch  pots 
were  obtained  from  E.  G.  Hill,  of  Richmond,  Ind.,  May  14,  1896. 
A  sufficient  number  of  plants  were  ordered  to  permit  of  some 
selection. 

•The  vegetation  house  is  a  glass  building,  especially  constructed  for 
conducting  experiments  during  the  summer  months,  having  no  provision 
for  artificial  heating,  being  intended  simply  as  a  protection  for  the  plants 
during  storms. 
*6ard.  Chronicle ,  S,  new  ierici,  p.  755, 1876. 


SoU.  It  is  generally  conceded  that  a  clayey  soil  is  best  adapted 
to  the  growth  of  roses,  hence  that  selected  for  the  experiment 
was  one  which  contained  a  good  percentage  of  clay.  It  was  nec- 
essary also  to  select  a  soil  which  was  reasonably  exhausted  of 
plant  food,  or  had  never  accumulated  it,  this  being  secured  by 
the  removal  of  the  upper  three  inches  of  soil  and  then  takinij 
out  to  a  depth  of  12  inches  or  more.  In  order  to  make  it  all  of  a 
uniform  character,  it  was  passed  through  an  eighth  inch  wire 
mesh  screen,  and  afterwards  thoroughly  mixed  by  shoveling  ii 
over  two  or  three  times. 

Pots.  The  pots  used  for  growing  the  roses  were  of  zinc,  es- 
pecially constructed  for  experimental  work.  They  are  water 
tight  and  so  arranged  as  to  permit  of  sub- watering.  This  is 
accomplished  by  the  side  of  the  pot  being  perforated  with  a  half 
inch  hole  near  the  bottom.  A  zinc  cup  attached  to  the  outer 
surface  of  the  pot  surrounds  the  hole  and  thus  prevents  any  loss 
of  water  while  watering,  the  water  being  run  into  the  hole  by 
means  of  a  glass  funnel,  to  which  is  attached  a  piece  of  rubber 
tubing.  To  prevent  the  soil  from  obstructing  the  entrance  of  the 
water  to  the  pot,  an  inverted  shaped  trough  of  zinc  was  laid 
on  the  bottom  of  the  pot,  from  the  hole  to  the  opposite  side. 
The  lower  sides  of  this  piece  of  zinc  were  notched  in  order  to 
permit  the  water  to  distribute  itself  rapidly  through  the  sur- 
rounding material. 

The  method  of  filling  the  pots  was  similar  to  that  followed  in 
previous  cereal  experiments.  A  weighed  quantity  of  clean, 
medium  coarse  gravel,  was  first  put  in  the  pots,  the  gravel  being 
used  to  afford  good  drainage  as  well  as  to  facilitate  the  distri- 
bution of  the  water.  It  was  then  filled  with  a  weighed  quantity 
of  soil.  The  pots  were  then  placed  on  iron  bases  resting  on  mov- 
able trucks.  These  bases  are  raised  by  means  of  short  legs, 
about  I  inch  above  the  surface  of  the  truck.  An  outer  cylinder  of 
tin  having  a  diameter  of  about  one  and  one-half  inch  greater 
than  that  of  the  pot,  was  then  placed  over  the  can,  being  sup- 
ported by  its  lower  surface  on  three  projections  of  the  base.  In 
this  way  a  free  circulation  of  air  around  the  pot  was  obtained,  as 
well  as  protection  of  the  pot  from  the  direct  rays  of  the  sun. 

Fertilizers.  The  fertilizers  were  applied  to  the  soil  in  the  cans, 
previous  to  setting  the  plants  therein,  and  were  thoroughly  in- 
corporated with  it.  The  kinds  of  fertilizers  used  were  as  follows : 
Dissolved  hone  black,  rock  phosphate,  raw  bone  meal,  acidulated 
ground  bone,  superphosphate,  nitrate  of  soda  and  muriate  of  potash. 
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The  amounts  applied  to  each  plant  were,  in  the  case  of  the  nitrat 
of  soda  and  muriate  of  potash,  in  part  based  on  some  previous 
work  on  cereals,  while  that  of  the  phosphoric  acid  was  based  on 
the  assumption  that  one-half  gram  of  phosphoric  acid  was  suffi- 
cient for  each  loo  grams  of  water  free  substance  of  the  plant,  h 
plant  being  assumed  to  produce  on  an  average  290  grams  o> 
water  free  substance.  Only  the  available  phosphoric  acid  was  taken 
into  account  in  the  computations. 

The  available  amounts  of  phosphoric  acid  as  shown  by  an- 
alysis, in  the  ingredients  used,  are  as  follows : 

Dissolved  bone  black         =16     ^;  pbospborlc  acid    0  60%  nitrogen. 

Rock  phosphate  =12.74% 

Raw  bone  meal  =6.81%  **  4.27*^ 

Acldnlatedgroundbone*,  =  7  Qlft;  ••  '*       2  28%        "  1.62^  potash. 

Superphosphate  =14.22% 

D    [*].    The  writer  is  indebted  to  Mr.  W.  J.  Jones,  Assistant  State  Chemist,  for  the 
analysis  of  the  acidulated  ground  bone. 

In  addition  to  the  phosphoric  acid,  nitrogen  and  potash  al- 
ready given  for  the  acidulated  ground  bone,  tests  for  chlorides 
and  sulfates  were  obtained.  The  amount  of  chlorine  present  was 
largely  in  excess  of  that  required  for  the  potash  contained,  the 
excess  being  equal  to  over  166  lbs.,  or  an  amount  equal  to  274 
lbs.  of  salt  per  ton. 

It  is  apparent  from  the  above  results  that  the  acidulated 
ground  bone  was  greatly  adulterated  with  common  salt.  The 
manufacturers  of  this  ground  bone  are  unfortunately  not  known 
to  the  writer,  the  sample  having  been  obtained  from  a  LaFayette 
florist,  who  in  turn  had  purchased  it  from  a  dealer  in  florists' 
supplies  in  Cincinnati,  Ohio. 

Grouptng  of  fertilizers.  As  the  number  of  zinc  pots  of  the 
smaller  size  was  limited  to  80,  and  the  available  ones  of  the  next 
size  larger  to  42,  it  became  necessary  to  so  group  the  plants  and 
fertilizers  as  to  permit  of  as  many  duplicate  series  as  safety  would 
permit. 

The  Kaiserin  roses  being  deemed  best  adapted  to  the  work  in- 
tended, they  were  planted  in  the  smaller  pots.  This  gave  80 
plants  which  were  divided  into  four  groups  of  20  each,  and  num- 
bered from  I — IV.  The  surface  area  of  the  smaller  pots  was 
approximately  48.7  inches  and  of  the  size  larger  75.6  inches. 

Each  group  contained  a  different  form  of  phosphoric  acid,  and 
was  so  arranged  as  to  be  in  exact  duplicate,  in  so  far  as  the  avail- 
able phosphoric  acid  was  concerned.  In  tables  I — IV  are  pre- 
sented groups  I — IV,  giving  the  kinds  and  amounts  of  fertilizers 
applied,  together  with  the  actual  amounts  contained  in  each  in- 
gredients. 
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TABLE  L    GROUP  L 


Kind  of  fertilizer  and  amount  applied. 


Dis.bone 

black,  in 

grams. 

.M  ariate 

of 

potash. 

in  grams 

:<itrate 

of 

soda 

in  grams 

Rate  ];>er  square  yard  in  ounces. 

No   of 
plant 

Dis 
bone 
black 

Muriate 

of 
potash. 

Nitrate 

of 
soda 

I,  2 

3,  4 
5,6 

7,8 

9,  10 

II,    12 

13,  14 
15.  i6 
17,  i8 

19,   20 

.545 
2.728 

13-640 
2.728 
2.728 
2.728 
2.728 
2.728 

.51 
2.6 

12.8 

■ 

3.145 
6.290 

2.95 
5.90 

4.194 
8.387 

3.93 
7.87 

3.145 
6.290 

13.640                                   8.387 

TABLE  n.    GROUP  H 


Kind  of  fertilizer  and  amount  apf^ed- 


Rock 
phos- 
phate, in 
grams. 

Muriate 

of 
potash, 
in  grams 

Nitrate 

of 

soda. 

in  gramd 

Rate  per  square  yard  in  ounces. 

No.  or 
plant. 

Rock 
phos- 
phate. 

Muriate 

of 
potash. 

Nitrate 

of 
Foda. 

21    22 

23.  24 
25,  26 

21,   28 
29.    30 

31,  Z2 
ZZ^  34 
35,  Z^ 
37,  3^ 
39,  40 

.685 
3.426 

17.130 
3.426 
3.426 
3.426 
3.426 
3-426 

17.130 

.64 
3.22 

16.10 

• 

3.145 
6.290 

2.95 
5.90 

4.194 
8.387 
4.194 
8.387 

3.93 
7.87 

3.145 
6.290 

( 

TABLE  m.    GROUP  ffl. 


iOnd  of  fertilizer  and  amount  applied. 


Xo   of 
plant 


41.  42 

43.  44 
45.  46 
47.  48 
73.  74 
75.  7^ 
//.  78 
79.  «o 

81.  82 

8',  84 


Rav 

m^a.  In 
irraai«*. 


Mariate  Nitrate 

€*t  of 

pi)ia.^h.  .s4Kla. 

in  t^AiD^  in  grain.s 


Rale  i)er  squart*  yanl  In  oiim  «•>« 


Khw 
Ixino- 
meal. 


MurLite 
I    potanh. 


l.tJ43 
8.219 

41  095 
8.219 
8.219 
8.219 
8.219 
8.219 

41,095 


4.194 
8.387 
4.194 
8.387 


3.145 
6.290 


3- 145 
6.290 


1.54 

7.71 

38.55 


3  •  <i3 
7.87 


NUr.iU' 

of 

Soda. 


5  '/> 


TABLE  IV.    GROUP  IV. 


No.  of 
plant. 


Kind  of  fertilizer  and  amount  applied. 


I 

I        SnpcT- 
phos- 
I     phate,  in 
grams. 


I    Mariate 

I         of 
I    potash, 
in  grams 


Nitrate 

of 

soda, 

in  grams 


Kate   per    ntiunrc  vurd    lu    oiinccH. 


Super- 

phOH 

phatc . 


Muriate 

r.f 

potuHh. 


85,  86 

87,  88 

.613 

89,  90 

3.068 

91,  92 

15.340 

144.  145 

3.068 

146,  147 

3.068 

148,  149 

3.068 

150,  151 

3.068 

152,  153 

3.068 

154.  i.'iS 

15.340 

4.194 

8.387 

4.194 

8.387 


3.145 

6.290 


3.145 

6.2QO 


.58 

2.88 
14.40 


3.93 

7.87 


Nilriile 

of 
Hoda 


2 .  95 
590 


i6 


The  muriate  of  potash  used  contained  53  per  cent,  of  potash, 
while  the  nitrate  of  soda  contained  t6  per  cent  of  nitrog:en. 

In  making  the  original  computations,  no  allowance  was  mad? 
for  the  nitrogen  in  the  dissolved  bone  black  and  raw  bone  meal, 
hence  groups  I  and  III  are  unfortunately  not  exact  duplicates  of 
II  and  IV,  in  so  far  as  their  nitrogen  supply  is  concerned. 

The  arrangement  of  the  Perle  des  Jardins  was  somewhat  differ- 
ent from  that  of  the  Kaiserin.  In  the  first  place,  the  pots  in 
which  they  were  grown  were  considerably  larger,  consequently 
more  soil  was  used  in  filling  them;  25  instead  of  15  pounds  being 
used.  In  every  other  respect  the  work  was  performed  in  the 
same  manner  as  with  the  former  plants.  Like  them  they  were 
divided  into  four  groups,  of  which  the  first  or  group  V  was  an 
exact  duplicate  of  group  I,  at  least  in  so  far  as  the  chemical  fertili- 
zers are  concerned.  Group  VI  contained  12  plants,  of  which  all  re- 
ceived dissolved  bone  black  in  varying  amounts,  and  half  of 
them  an  occasional  watering  with  liquid  manure.  Group  V^II 
included  four  plants,  having  for  their  phosphoric  acid  supply 
some  acidulated  ground  bone,  which  the  writer  obtained  from  a 
florist,  who  said  that  it  had  proved  injurious  to  his  roses.  In 
group  VIII,  which  included  six  plants,  a  black  loam  from  the 
garden  was  used  in  filling  four  of  the  pots,  instead  of  the  clay 
soil ;  the  remaining  two  pots  being  filled  with  a  potting  soil,  con- 
sisting of  rotted  sods,  to  which  had  been  added  one-fifth  its  bulk 
of  rotted  manure.  The  actual  amounts  of  fertilizers  applied  to  the 
different  groups  just  mentioned  are  presented  in  tables*  V-VII. 
As  that  of  group  V  is  an  exact  duplicate  of  I,  it  is  omitted  in  the 
present  set  of  tables. 

TABLE  V.    GROUP  VI. 
Kind  of  fertilizer  and  amount  applied.    Rate  per  sq.  yd.  in  C28. 


No  of 

Diss,  bone- 

plant. 

black,  in  {^rams 

I  [8.  119 

2.728 

126,  127 

2.728 

129.  130 

6.820 

131.  132 

6.820 

134.  137 

13-640 

13^  139 

13.640 

Muriate  of  pot- 
ash in  Kramt 

Nitrate  of  soda, 
in  grams 

Liquid 
manure 

Dissolved 
boueblacK 

none 

none 

none 

1. 65 

none 

none 

L.  manure 

1.65 

none 

none 

none 

4    '2 

none 

none 

L.  manure 

4.12 

none 

none 

none 

8  24 

none 

none 

L  manure 

8.24 

The  application  of  the  same  relative  amount  of  available 
phosphoric  acid,  together  with  the  same  amount  of  potash,  and 
with  the  exception  of  the  nitrogen  contained  in  the  phosphoric 
acid  supply  of  I  and  III,  of  nitrogen  in  each  of  the  first  four 
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gfroups,  afforded  an  opportunity  for  a  comparative  study  of  the 
effects  of  different  forms  of  phosphoric  acid  upon  the  growth 
of  the  plafits  and  the  production  of  flowers. 

The  pots  containing  the  plants  being  on  movable  wooden 
trucks,  were  run  in  under  shelter  every  night  and  during  storms ; 
at  other  times  they  were  in  the  open  air.    All  water  was  supplied 

TABLE  VI.    GROUP  VD. 


y©.  of 

plant 


140,141 
142,143 


Kind  of  fertilizer  and  amount  applied. 

Rate  per  squard  yard  per  ox. 


Acidulated 

ground  bone, 

in  grams 


6.820 
13-640 


Muriate  of 

potash 
in  grams 


Nitrate 

of  soda. 

in  grams 


4.194 
4.194 


none 
none 


Acidulated 

ground 

bone 


4.12 
8.24 


Muriate 
potash 


3.93 
3-93 


Nitrate 
soda 


TABLE  VH    GROUP  Vffl. 


Xo  of 

! 

Dissolved            Muriate 

Kiud 

of 

soil 

Rate  per  Fq. 

yd.  in  ozs. 

plant 

bon  r  black 
in  grams 

of  potASh. 
in  grams 

Dissolved 
boneblack 

Muriate 
01  potasb 

6r,io8 

black  ]cam 
potting  soil 

111,128 
133,135 

2.728                 4.194 

1.65 

3-93 

the  plants  from  below.  Throughout  the  experiment  a  careful 
record  was  kept  of  the  number  of  blooms  cut  from  each  plant. 
This  included  the  quality  of  the  rose,  the  number  of  nodes  re- 
moved, the  length  of  the  stem,  color  of  foliage,  etc.  Each  flower 
stem  was  cut  back  to  about  two  eyes  in  order  to  place  all  under 
•  the  same  conditions.  At  the  close  of  the  season  of  1896,  a  series 
of  photographs  were  taken  in  order  to  show  what  effect  the  sev- 
eral fertilizers  had  upon  the  growth  of  the  plaifts.  Plate  I- A  shows 
a  plant  from  each  of  the  four  groups  receiving  a  medium  supply 
of  phosphoric  acid,  together  with  a  plant  which  had  not  received 
any.  Plant  I  represents  the  control  plant,  6  dissolved  bone  black, 
25  rock  phosphate,  45  raw  bone  meal,  89  superphosphate.  Ap- 
parently, 89  is  the  largest  plant,  with  6  a  very  close  second,  and 
45,  25  and  I  following  in  the  order  mentioned. 

In  plate  I-B  are  shown  four  plants  from  group  III,  in  which 
are  contrasted  plants  receiving  minimum,  medium  and  maximum 
amounts  of  phosphoric  acid,  with  plant  42,  which  did  not  receive 
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any.  A  cursory  glance  at  the  plate  will  show  at  once  that  the 
development  of  the  plants  has  been  in  accordance  with  the 
amount  of  fertilizers  applied. 

In  order  to  compare  the  effects  of  nitrate  of  soda  and  muriate 
of  potash  when  used  separately,  as  well  as  conjointly,  in  connec- 
tion with  phosphoric  acid  as  against  phosphoric  acid  alone,  and 
one  without  fertilizers,  a  third  photograph  was  taken  (plate  II-A). 
It  will  be  observed  that  all  except  42  received  medium  amounts 
of  the  fertilizers.  There  seems  to  be  very  little  difference  between 
jj  and  81,  the  former  of  which  received  raw  bone  meal  and  mu- 
riate of  potash,  while  the  latter  received  nitrate  of  soda  in  addition 
to  these  two.  A  similar  state  of  affairs  seems  to  exist  between 
45  and  73,  to  the  first  of  which  raw  bone  meal  was  applied,  while 
the  latter  received  raw  bone  meal  and  nitrate  of  soda. 

Having  considered  some  of  the  effects  of  different  chemical 
combinations  on  the  growth  of  the  Kaiserin  roses,  it  is  but  fitting 
that  a  few  of  the  Perles  should  be  represented,  in  order  to  com- 
pare the  relative  growths  made  by  the  two  varieties  under  ident- 
ically the  same  conditions.  In  plate  II-B,  we  have  a  plant  each  in 
clay  and  black  loam,  also  one  each  of  plants  receiving  dissolved 
bone  black  and  muriate  of  potash.  Xos.  136  and  61  represent  the 
clay  and  black  loam  soils,  respectively,  while  109  and  128  an: 
those  having  the  above  mentioned  fertilizers.  109  being  in  clay. 
In  this  case  there  is  no  difficulty  in  discerning  the  difference  in 
the  size  of  the  plants.  In  each  instance  those  grown  in  the  black 
loam  are  much  larger  and  sturdier  plants.  A  comparison  of  plant 
136  with  that  of  i,  in  plate  I,  which  are  comparable  plants,  shows 
a  noticeable  difference  in  favor  of  the  latter.  With  few  exce^i- 
tions,  this  difference  was  noticeable  throughout  the  series  of 
experiments.  As  has  been  noted  in  plate  I\',  the  growth  of  the 
plants  in  the  black  loam  was  much  superior  to  those  in  clay  soil, 
when  grown  under  exactly  the  same  conditions.  Both  soils  were 
considered  deficient  in  plant  food,  hence  there  could  have  been 
but  little  influence  exerted  in  this  direction.  In  only  one  respect 
did  the  treatment  accorded  the  plants  vary  from  that  usually 
given ;  this  was  in  the  application  of  water.  Possibly  sub- water- 
ing gives  better  results  on  light  than  on  heavy  soils,  on  account 
of  its  less  retentive  (jualities,  thereby  permitting  a  freer  movement 
of  water  through  the  soil. 

Winteriog  plants.  Being  desirous  of  continuing  the  experi- 
ment another  season,  it  became  necessary,  in  the  absence  of  anv 

artificial  heat  in  the  ^'Vegetation  House,"  as  well  as  facilities  for 
proper  ventilation,  to  provide  some  means  by  which  the  plants 
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could  be  carried  through  the  winter  without  injury  from  heat  or 

frost,    A  cheap  and  efficient  means  of  accomplishing  this  end,  was 

effected  in  the  construction  of  a  pit  in  which  some  unused  hotbed 

sashes  were  made  to  do  service  as  a  portion  of  the  roof.    In  the 

construction  of  the  pit,  comparatively  little  excavating  was  done, 

only  about  i8  inches  being  removed  from  the  whole  surface,  and 

an  additional  i8  inches  on  the  south  side  for  a  walk.    In  size  it  wa5 

9x15  feet,  running  east  and  west.    The  north  wall  being  raised 

about  a  foot  above  the  surface  of  the  ground,  while  the  south  wall 

was  raised  two  feet.    It  was  built  with  a  hip  roof,  the  north  roof 

being  formed  of  five  hot  bed  sashes,  while  that  of  the  south  was 

covered  with  boards  and  then  banked  with  straw  and  earth.    The 

sash  was  given  a  north  exposure  in  order  that  the  rays  of  the 

sun  in  the  early  spring  would  have  little  effect  on  the  inside  temp- 

<Tature  of  the  pit,  thus  permitting  the  plants  to  be  kept  dormant 

much  later  than  could  otherwise  have  been  done.    An  entrance  to 

the  pit  was  made  at  the  east  end,  opening  directly  into  the  walk. 

The  plants  were  stored  in  the  pit  November  25,  1896,  having 

been  previously  well  ripened  off. 

All  the  attention  given  the  plants  during  the  winter  month? 

consisted  in  protecting  the  glass  during  the  severe  weather  with 

coarse  litter,  and  admitting  light  and  air  whenever  possible.    No 

water  being  given  the  plants  from  the  time  they  were  placed  in 
the  pit  till  they  were  pruned,  March  29,  1897. 

Pruning.  As  soon  as  the  buds  began  to  push  out  in  the 
spring,  the  plants  were  closely  pruned,  each  branch  being  cut 
back  to  two  eves  on  both  the  Kaiserin  and  Perle  roses.  Manv  of 
the  plants  had  retained  quite  a  large  number  of  their  old  leaves 
throughout  the  winter.  On  April  ist,  the  plants  were  removed 
from  the  pit  to  the  vegetation  house.  To  avoid  introducing  any 
disturbing  factors,  it  was  decided,  with  the  exception  of  group 
VIII,  not  to  repot  the  plants,  but  to  apply  the  same  amount  of 
fertiHzers  as  during  the  first  season,  to  the  surface  of  the  soil,  and 
stir  it  in  as  deeply  as  possible  without  injuring  the  newly  form- 
ing roots.  The  fertilizers  were  applied  April  2-5.  The  plants  in 
group  VIII  were  removed  from  the  pots,  the  soil  shaken  off  and 

then  repotted  in  black  loam.    The  following  amount  of  raw  bone 
meal  was  added : 
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TABLE  Vm.    GROUP  VUI. 


Kind  of  fertilizer  and  amount  applied. 


No  of 
plant 


6i, 

io8 

III. 

128 

I33» 

135 

Raw  bonemeal, 
ingrains 


41.095 
61,643 


Bate  per  square  yard  in  ounces 


38 -55 
57.83 


Injury  from  fertilizers*  As  the  plants  began  to  send  out  new 
shoots,  it  was  quite  noticeable  that  those  having  a  large  supply 
of  potash  or  nitrate  of  soda,  or  both,  started  much  more  slowly, 
and  even  in  some  cases  the  young  leaves  were  badly  burned. 
With  one  exception,  all  recovered  from  the  effects  of  this  injury, 
though  rather  slowly.  To  show  that  the  injury  was  due  to  the 
nitrate  of  soda  and  potash,  a  photograph,  (see  plate  III)  of  three 
of  the  plants  was  taken  May  6,  nearly  five  weeks  after  the  appli- 
cation of  the  fertilizer,  in  which  a  plant  (42)  having  no  fertilizer, 
another  (47)  having  a  maximum  amount  of  raw  bone  meal  and 
the  third  (84)  having  a  maximum  amount  of  all  three  ingredients, 
are  represented.  The  vigorous  growth  of  47  is  in  direct  contrast 
to  the  almost  lifeless  appearance  of  84.  Almost  without  excep- 
tion, wherever  nitrate  of  soda  or  muriate  of  potash  had  been  ap- 
plied in  large  amounts,  more  or  less  injury  resulted  to  the  plants. 
This  was  what  might  naturally  be  expected  from  the  nitrate  of 
soda,  but  in  the  case  of  the  muriate  of  potash,  it  was  not  supposed 
that  any  reasonable  amount  would  be  injurious.  Less  injury 
from  the  fertilizers  was  noted  the  first  season  than  in  that  of  the 
second.  This  was  probably  due  to  the  fact  that  the  fertilizers  were 
more  evenly  distributed  throughout  the  soil  during  the  former 
year.  Though  as  a  rule  the  nitrate  of  soda  caused  the  most  in- 
jury to  the  plants,  immediately  after  its  application,  the  injurious 
effects  did  not  seem  to  be  so  permanent  as  that  of  the  muriate  of 
potash,  as  will  be  seen  when  the  product  of  the  plants  are  com- 
pared with  each  other. 

Although  it  was  not  intended  to  continue  the  experiment  the 
third  season,  vet  it  was  found  at  the  close  of  the  second  year's 
work,  that  some  features  of  the  experiment  might  be  profitably 
investigated  further,  notably  that  of  the  effect  of  large  amounts 
of  nitrate  of  soda  and  muriate  of  potash,  a  comparison  being 
also  made  as  to  the  relative  effect  of  muriate  and  sulphate  of 
potash. 
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The  roses  were  wintered  under  the  same  conditions  as  in  the 
preceding  winter,  and  in  the  spring  were  again  pruned  closely, 
before  sending  out  new  shoots.  The  soil  in  the  pots  was  found 
to  have  become  so  compacted  during  the  two  preceding  years, 
as  to  preclude  any  possibility  of  its  being  retained  longer.  The 
plants  were,  therefore,  repotted  in  soil  of  about  the  same  char- 
acter as  that  previously  used.  Previous  to  this  operation,  all 
of  the  old  soil  was  removed  from  the  roots  of  the  plants,  the 
soil  adhering  to  the  finer  roots  being  washed  off  with  water. 
Such  of  the  fertilizers  as  were  applied  directly  to  the  soil  were 
incorporated  with  it  previous  to  filling  the  can.  Only  the  Kaiser- 
in  roses  were  used  in  the  continuation  of  the  work. 

Some  very  decided  changes  were  made  in  the  grouping  of  the 
plants.  Instead  of  having  two  plants  in  each  combination, 
double  that  number  were  used.  By  using  a  larger  number,  the 
resulting  effects  of  individual  or  accidental  variation  of  the  plants 
were  greatly  lessened.  The  kinds  and  amounts  of  fertilizers  used 
are  given  in  table  IX.  The  same  amount  of  available  potash  was 
used  as  in  tlie  preceding  years,  the  only  change  being  that  a 
chemically  pure  article  instead  of  the  commercial  one  was  used. 
The  same  change  was  also  made  with  the  nitrate  of  sgda 

In  order  to  make  a  more  extended  comparison  of  the  relative 
values  of  clay  and  black  loam  as  a  rose  soil,  a  few  plants  were 
potted  in  black  loam. 

Product  of  the  plant  In  considering  the  results  obtained  from 
the  data  on  the  number  and  quality  of  flowers  produced  by  each 
plant,  an  attempt  will  be  made  to  present  tables  in  which  different 
combinations  of  fertilizers  are  so  arranged  as  to  enable  the  reader 
to  make  a  comparative  study  of  their  relative  merits  without 
much  difficulty. 

The  roses  were  classified  when  cut  as  good,  medium,  or  poor, 
(see  plate  IV)  and  upon  this  classification  the  value  of  the 
product  from  each  plant  was  based.  Values  were  assigned  to 
each  class  or  grade  of  roses  as  follows — good  roses  were  valued 
as  I,  medium  at  .7  and  poor  at  .3.  Such  valuations  were  of  course 
more  or  less  arbitrary  ones,  but  nevertheless  it  permitted  of  a 
closer  and  more  uniform  comparison  of  the  total  product.  Tak- 
ing them  intheir  natural  sequence,  the  Kaiserin  plants  are  the 
first  to  be  discussed.    A  table  (X)  has  been  prepared  in  which 
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the  separate  results  of  the  three  seasons  for  each  group  are  pre- 
sented, as  well  as  that  of  the  third  season. 

The  average  value  of  the  control  (unfertilized)  plants  is  con- 
sidered, as  the  normal  product  from  the  soil,  and  the  per  cent,  of 
increase  or  decrease  is  figured  on  that  basis,  assuming  such  value 
to  be  lOO. 


TABLE  X. 


Ayerage  yalue  of  product  from  fertilized  and  unfertilized 

plants  for  1896-18971898. 


No  fertilizer , 

I.      Dissolved  boneb'ack 
I  (.     Rock  phosphate 

III.  Raw  bonenieal 

IV.  Superphosphate .... 


Value  of  product  for 


IKOe 


5-94 
5  7^ 
5.78 
8.96 

7.07 


1867 


iO.09 
10  82 
11.04 

13.84 
12.  17 


i8ge 


10.50 


'4. 55 


Per  cent,  of  increase  or  de- 
crease over  control  for 


1896 


-  3-37 
-  2.69 

+50.84 
+  19.02 


1807 


+  7.23 
+  9-42 
+37.17 
+20  61 


1898 


+3891 


A  marked  increase  is  shown  in  groups  III  and  IV,  with  the 
gain  largely  in  favor  of  III,  in  which  raw  bone  meal  was  used. 
Groups  I  and  II  show  a  slight  decrease  during  the  first  season, 
with  an  increase  in  that  of  the  second.  It  is  not  fair  to  infer,  how- 
ever, that  the  chemical  fertilizers  applied  to  I  and  II  were  in 
themselves  harmful  to  the  plants,  but  rather  that  the  amounts  and 
combinations  were  not  best  suited  to  their  needs.  If  we  com- 
pare those  plants  to  which  some  form  of  phosphoric  acid  had 
been  added,  we  again  find  that  they  were  more  or  less  divergent 
in  their  results,  indicating  that  some  forms  were  not  adapted  to 
the  needs  of  the  plant.  The  data  which  is  presented  in  table 
XI,  shows  that  III  and  IV  gave  an  increase  over  the  control, 
while  with  one  exception  I  and  II  gave  a  decrease.  As  in  the 
preceding  table  the  gain  is  largely  in  favor  of  group  III,  amount- 
ing to  over  51  per  cent,  the  first  season,  31  per  cent,  the  second 
season  and  2^  per  cent,  the  third.  This  is  a  good  indication  that 
raw  bone  meal  will  in  itself  produce  a  marked  increase.  It  is 
altogether  probable  that  some  of  this  increase  is  due  to  the  nitro- 
gen content  of  the  bone,  which  in  raw  bone  meal,  as  has  already 
been  shown,  amounts  to  Qver  four  per  cent. 
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TABLE  XL 


Average  value  of  product  from  plants  receiving  phosphoric  acid 

alone,  with  percentage  of  increase  or  decrease  over 

control  for  1896,  '97,  '98. 


Phosphoric  acid 

Value  of  product  for 

Per  cent,  ol  increase  or 
decrease  for 

source 

1896 

1897               1898 

1896 

1897 

1898 

No  fertilizer 

5-94 

5-45 

6.55 

9- 
8.25 

10.09 
10.03 
9  82 
13.22 
10.38 

10  50 

Diss,  boneblack 

-  8.25 
+  10.27 

+51  52 
+38.89 

—  .59 

—  2.68 

+31-02 

-r  2.87 

II.  Rock  phosphate 

III.  Rawbonemeal 

IV.  Superphosphate 

13-34 

+27.05 

In  order  to  study  the  eflfects  of  nitrate  of  soda  and  muriate  of 
potash  when  used  in  connection  with  phosphoric  acid,  separate 
tables  have  been  prepared  for  each,  in  which  the  average  results 
of  the  plants  in  each  group  are  compared  with  the  control.  The 
data  obtained  from  plants  receiving  nitrate  of  soda  and  phos- 
phoric acid  will  be  found  in  table  XII. 


TABLE  XIL 


Average  value  of  product  from  plants  receiving  phosphoric  add 
and  nitrate  of  soda  with  percentage  of  increase  or  de- 
crease over  control  for  1896,  '97,  '98- 


Value  of  product  for 

Percent,  increase  or  decrease  for 

Group 

1896 

1897 

1898 

1H96 

1897 

1898 

No  fertilizers 

5  94 
758 
550 
930 
7.85 

10.09 

13-23 
13.40 
15  80 
15.68 

10  50 

i 

• 

Diss,  boneblack  & 
nitrate  of  soda. . 

+27.61 
—  7.41 

+56.57 
+32.15 

+31.12 
+32.80 

+56.59 
+55.40 

Rock  phosphate  &, 
nitrate  or  soda 

.... .  .... 

Raw    bone  meal   & 
nitrate  of  soda. . . 

Superphosphate  & 
nitrate  of  soda . . 

12.52 

+  19.24 

It  was  found  that,  as  a  rule,  a  combination  of  phosphoric  acid 
and  nitrate  of  soda  produced  a  better  crop  than  did  any  other 
used.    In  only  one  instance  did  it  result  in  a  lessened  product,  and 
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that  was  probably  due  to  some  accidental  variation  rather  than  to 
any  injury,  for  in  this  particular  instance  no  injury  from  fertiliz- 
ers was  observed.  The  increase  of  groups  III  and  IV  was  as  in 
the  preceding  instances,  quite  a  little  in  excess  of  the  other  two, 
with  III  showing  a  slight  gain  over  IV.  With  the  exception 
mentioned,  groups  I  and  II  showed  good  gains  over  the  control. 

In  table  XIII  is  presented  the  data  obtained  from  plants  to 
which  muriate  of  potash  and  phosphoric  acid  had  been  applied. 
In  each  instance,  but  one,  the  addition  of  muriate  of  potash  re- 
sulted in  a  direct  loss  in  the  first  season,  group  III  showing  a 
gain. 

In  the  second  season  groups  III  and  IV  showed  an  increase, 
the  former  being  considerably  in  excess  .of  the  latter.  A  com- 
parison of  group  III  for  the  three  seasons  shows  the  greatest  gain 
in  that  of  the  last  season. 


TABLE  Xm 


Average  value  of  product  from  plants  receiviog  phosphoric  acid 
aai  pdtash  with  percentage  of  increase  or  decrease 
over  control  for  1896,  '97,  '98. 


Group 


No  fertilizer 

Dissolved  bone- 
black  &  potash . . 

Rock  phosphate  & 
potash 

Raw  bonemeal& 
potash 

Superphosphate  &. 
potash 


Value  of  product  for 


1896 


5-94 
5.50 

5.90 
8.23 
5.23 


1897 


10. 09 

963 
12  63 
10.78 


1898 


10.50 


1522 


P.  cent,  of  increase  or  < 

decrease  for 

1896 

1897 

1898 

—  7-47 

-8.33 
-  4.56 

2+5.17 

+6.84 

—     .68 

+38.35 
— 11-95 

+44.95 

In  order  to  include  the  different  combinations,  it  is  necessary 
to  make  one  more  comparison  of  the  groups  so  that  their  sev- 
eral effects  may  be  studied  more  closely.  In  this  combination 
will  be  included  plants  receiving  all  three  of  the  elements,  phos- 
phoric acid,  potash  and  nitrogen.  The  average  value  of  the 
product  of  these  plants  is  presented  in  table  XIV. 
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TABLE  XIV. 


•    '   -  -   - 


Average  valtse  of  product  from  plants  ttctWin$f  phosphoric  acid, 

potash  and  nitrogeni  with  percentage  of  increase  or 

decrease  over  control  1896,  '97»  98. 


Group 

Value  of  product  for 

P.  cent,  of  increase  or  decrease  of 

1896 

1897 

1898 

1896 

1897 

1898 

No  fertilizer 

5-94 
5-05 
4-40 

9-45 
6.60 

10.09 
11.25 
11.85 
14.60 

12.73 

10.05 

Diss,  boneblack, 

potash  &  nitrogen 
Rock  phosphate, 

potash  &,  nitrogen 
Raw  bonemeal, 

potash  &  nitrogen 
Superphosphate, 

potash  A  nitrogen 

+  14.98 
+  25.93 
+  5909 
+ II.II 

+  11.25 
-f  17.44 
+  44.60 
+  26.16 

16.90 

+  60.65 

As  in  some  of  the  preceding  tables,  a  considerable  variation 
in  the  first  season's  product  is  obtained.  For  example,  groups 
I  and  II  are  considerably  inferior  to  the  control  plants,  the 
former  being  about  16  per  cent,  and  the  latter  about  26  per  cent 
less.  Groups  III  and  IV  on  the  other  hand  show  a  marked  in- 
crease, the  former  of  about  59  per  cent  and  the  latter  11  per 
cent.  The  second  year's  product,  however,  showed  a  marked 
increase  throughout,  averaging  from  11.5  per  cent  to  44.6  per 
cent,  the  latter  being  from  the  plants  in  group  III. 

Without  one  exception,  in  the  five  preceding  tables  the  product 
from  the  plants  having  raw  bone  meal,  gave  a  marked  increase 
in  yield,  averaging  from  25  to  nearly  60  per  cent. 

Having  now  considered  the  results  from  the  group  standpoint, 
it  might  be  interesting  as  well  as  helpful  to  a  better  understand- 
ing of  the  effects  of  phosphoric  acid,  nitrate  of  soda  and  muriate 
of  potash,  to  merge  the  four  groups  into  one  and  thus  enable  the 
reader  to  note  the  general  effects  of  these  elements.  Table  XV 
contains  the  average  increase  from  plants  receiving  phosphoric 
acid  alone,  and  in  combination  with  nitrate  of  soda  and  muriate  of 
potash  ,separately  and  conjointly. 


TABLE  XV.    GROUPS  MV. 


Arerage  value  of  products  from  pUntt  receiviiig  phosphoric  acid 
alone,  as  well  as  in  combination  with  nitrate  of  soda  and 

potash,  for  1896.  '97,  '98. 


Fertilisera  nscd 


No  fertilizer 

Phosphoric  acid... 

Phosphoric  acid  & 
nitrate  of  9oda.. . 

Phosphoric  acid  A 
muriate  of  potash. 

Phosphoric  acid  & 
sulphate  of  potash 

Phosphoric  acid, 
sulphate  of  potash 
&  nitrate  of  soda. 
Phosphoric  scid, 
muriate  of  potash 
&  nitrate  of  soda. 


Value  of  product  for 


P.  cent,  of  increase  or  decrease  for 


1896 


5  94 
7. 31 

7.55 
6.22 


6.25 


1897 


10.09 
10.76 

14.57 
10.57 


12.39 


1897 


10.50 
13  34 

12.52 
1506 

15.38 
18.19 

15.60 


1896 


1897 


+23  06 
+27.10 
4.88 


+  5.22 


+  6.64 
+44.40 
+  4.86 


1896 


+22 .  79 


+27.05 

4-19.24 

+43-43 
+46.48 

+73-24 
+48.57 


With  the  exception  of  the  third  season's  results,  which  in  a 
measure,  are  not  quite  comparable  with  the  preceding  work,  the 
plants  receiving  phosphoric  acid  and  nitrate  of  soda  gave  the 
largest  yield,  while  those  having  phosphoric  acid  and  potash 
gave  the  poorest  returns.  These  conditons  are,  however,  re- 
versed for  1898.  Here  we  find  that  the  poorest  results  were  ob- 
tained from  the  phosphoric  acid  and  nitrate  of  soda  series,  and 
that  a  combination  of  all  three  of  the  fertilizers  gave  the  greatest 
increase.  It  must,  however,  be  borne  in  mind  that  in  th's  table 
the  product  from  the  raw  bone  meal  series  is  lessened  by  the 
others.  Plants  receiving  sulphate  of  potash  gave  better  returns 
than  those  with  muriate  of  potash,  this  being  especially  noticable 
where  all  thr^e  ingredients  were  used. 

The  presentation  of  a  complete  table  of  the  different  groups 
showing  the  eflfects  of  the  varying  amounts  of  fertilizers,  may 
introduce  some  interesting  data  for  consideration.  In  this  tabic 
(XVI)  is  given  the  effects  of  a  minimum,  medium  and  maximum 
amount  of  phosphoric  acid,  and  in  the  case  of  the  two  latter  in 
combination  with  nitrate  of  soda  and  muriate  of  potash.  As  might 
be  expected,  numerous  apparent  contradictions  were  obtained 
especially  with  the  medium  and  maximum  amounts  of  nitrate  of 
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soda  and  muriate  of  potash.  No  doubt  much  of  this  is  due  to  the 
individual  variation  of  the  plants  themselves,  for  when  these  are 
combined,  that  is  those  with  medium  and  maximum  amounts,  as 
in  the  preceding  tables,  many  of  these  variations  are  eliminated. 
In  general,  the  plants  receiving  maximum  amount  of  phosphoric 
acid  gave  an  incresed  yield  over  those  receiving  lesser  amounts, 

TABLE  XVI. 


Average  value  of  product  receiving  var7ing  amounts  of  phosphoric  actdj 

nitrate  of  soda  and  potash. 


Fertilizers  used 


Value  of  product  for    Pj  ^^'  of  increase  or 

dec.  based  on  control 


Dissolved 
boneblack 


Nitrate 
soda 


Muriate 
potash     ' 


mm. 

med. 

max. 

med. 

med. 

med. 

med. 

med. 

max. 
Rock  phosphatt 

min. 

med 

max. 

med. 

med. 

med. 

med. 

med. 

max.         I 
Raw  bonemeal  I 

min. 

med. 

max. 

med. 

med. 

med. 

med. 

med. 

max. 
Superphosphati 

min. 

med. 

max. 

med. 

med. 

med. 

med. 

med. 

max. 


med. 
max. 


med. 
max. 


med. 
max. 
med. 
max. 


med. 
max. 

med. 

•  •■      ■•••• 

med. 
max. 

max. 

'    med. 

max. 

med. 
max. 

med. 
max. 


med. 
max. 
med. 
max. 


med. 
max. 

>   •  •  ■       • 

med. 
max. 


med. 
max 
med. 
max. 


1396 


5. 95 

4.10 

5-95 
6.30 

8.10 

7  05 

5. 

6. 

4.05 

5.05 

5.65 
6.20 
7.80 

4.25 
6.75 
6.45 
5.35 
520 
4.40 

6.90 

8.45 
II  65 

12.10 

6.50 

9  30 
7.15 
915 
9-45 

8.65 
730 
8.80 

8.55 

715 
5.20 

5.25 
6.10 

6.60 


1897 


10.09 
9.20 
9.60 

11.30 

15.40 
11.05 

10.55 

7.95 
12.80 

9.70 


9.10 
10.85 

965 

3  55 
325 
0.30 

8.95 

2.45 
1.25 

2.35 
3-95 
3.35 
4.70 
6.90 
3  10 

2.15 
6.15 

3  05 

0.40 
0.30 

0.45 
5.20 

6.15 

1. 10 

0.45 
2.50 

2.95 


1896 


1897 


—30.98 
+  .17 
+    6.06 

I  +36.36 
+  18.69 

'  H-  15.82 
-f  1. 01 
-31  82 

—14.98 

—  4.88 
I  +  4.38 
I  +3'-3i 

-28.45 

'  -t  13.64 

+   8.59 

—  9-93 
—12.46 

—25.93 

I  +16.16 
+  42.26 

+  96.13 
+103.70 

+  9.43 
-t  56-57 
— 20n37 

+  54-^ 
+  59.09 

+  45.62 

+  22.89 

+  48  15 

+  43-94 
+20.37 

—  12.46 
--II. 62 
+    2.69 

I  +  II. II 


—  8.»2 

—  4  86 
+  11.99 
+  52.63 

+  9  51 
+   4-86 

—21.21 

+  26.86 

—  3.87 

—  9.81 

+   7.53 

—  4.36 
+  34  29 

+  31.32 
+  2.08 

—1 1. 30 

+  23.39 
+  11.50 

+  22.40 
+  38.26 
+  32.32 
+  45.69 

+  67.49 
+  29.83 
+  20.42 
+  60.06 

+  29-33 

+  307 
+    2  08 

+  3-57 
^50  64 
+  60.06 
+  10.01 

+  3.57 
+23.88 
+  28.34 


the  same  being  true  of  the  medium  over  the  minimum.     Quito 
different  conditions  are  found  when  we  compare  the  nitrate  of 
soda  series ;  here  we  find  that  the  increase  is  about  as  frequent  in 
the  case  of  the  lesser  as  of  the  greater  amounts.     In  only  one 
instance  did  the  product  fall  below  that  of  the  control  plants. 
Judging  the  muriate  of  potash  from  the  same  standpoint,  prac- 
tically the  same  results  are  obtained,  but  with  the  choice  in  favor 
of  the  lesser  amount.     It  should  be  noted,  however,  that  quite 
frequently  the  product  falls  below  that  of  the  control,  showing 
that  in  these  instances  the  fertilizers  applied  were  not  beneficial 
to  the  plants. 

In  the  preceding  table  (XVI)  no  reference  has  been  made  to 
the  third  season's  work,  this  omission  being  purposely  made  in 
order  to  present  in  the  succeeding  table  the  results  obtained  from 
the  use  of  raw  bone  meal  for  the  whole  period.  The  data  being 
so  arranged  as  to  permit  of  easy  comparison  wherever  duplicate 
conditions  existed.  Perhaps  the  most  valuable  feature  in  this 
table  is  that  of  the  decreased  product  from  the  application  of  a 
large  amount  of  nitrate  of  soda,  when  all  applied  at  once.  Com- 
pared with  the  product  from  plants  receiving  the  same  amount  in 
four  applications,  we  find  that  while  in  the  former  there  is  only  a 
gain  of  a  little  over  three  per  cent,  the  latter  shows  a  gain  of 
about  36.5  per  cent.  Another  notable  increase  is  found  in  the 
case  of  the  two  sets  of  plants  receiving  maximum  amounts  of 
sulphate  of  potash,  those  receiving  this  amount  in  two  applica- 
tions show  a  gain  of  nearly  80  per  cent,  as  against  a  gain  of  a 
little  over  8  per  cent,  for  those  with  one  application.  In  direct  con- 
trast to  these  figures  we  find  that  the  muriate  of  potash  series  only 
show  a  slight  gain  amounting  to  about  i  per  cent  in  favor  of  two 
applications.  While  in  the  case  of  raw  bone  meal  alone  we  find 
a  large  decrease,  thereby  showing  at  least  that  a  sufficiently  large 
amount  of  phosphoric  acid  in  the  form  of  bone  meal  may  be 
applied  at  once  to  the  plants  without  fear  of  injury. 

The  increased  yield  from  plants  receiving  sulphate  of  potash  as 
against  muriate  of  potash,  is  an  indication  that  potash  having  its 
source  in  the  former  material  is  better  adapted  to  rose  culture. 
From  the  limited  data  at  hand,  however,  the  writer  does  not  feel 
justified  in  drawing  any  very  decided  conclusions  therefrom,  as 
different  soils  might  change  the  results. 

In  considering  the  effects  of  all  three  fertilzers  when  used  in 
combination,  it  is  evident  from  a  comparison  of  the  preceding 
seasons  with  that  of  the  latter,  that  there  was  a  decided  gain  in 
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the  successive  applications  of  nitrate  of  soda  as  against  a  full  ap- 
plication at  the  time  of  setting  the  plants.  This  result  was  not  an 
unexpected  one  for  the  injurious  effect  of  large  amounts  of  nitrate 
of  soda  is  well  known. 
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Thus  far  we  have  only  considered  the  results  obtained  from 
the  Kaiserin  roses.  The  reason  for  so  doing  lies  in  the  fact  that 
they  proved  best  adapted  to  the  conditions  under  which  they  were 
grown.  Although  group  V  of  the  Perle  roses  was  an  exact  dulpli- 
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cate  of  group  I  in  so  far  as  the  chemical  fertilizers  were  concerned 
it  should  be  borne  in  mind  that  the  pots  in  which  they  were 
grown  were  considerably  larger.  This  together  with  a  diflferent 
variety  does  not  admit  of  any  very  close  comparison  of  results 
For  the  sake  of  the  readier  examination,  however,  a  table  has 
been  prepared,  in  which  is  given  the  data,  obtained  from  these 
two  groups  for  both  seasons,  showing  in  detail  the  results  ob- 
tained from  the  different  chemical  combinations.     The  average 
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product  from  the  unfertilized  plants  for  1896  shows  a  slight  ad- 
vantage in  favor  of  group  I  and  vice  versa  for  the  ensuing  year. 
The  Perle  des  Jardins  plants  receiving  phosphoric  acid  alone  gave 
much  larger  yield  than  did  the  Kaiserin  plants.  Those  having 
phosphoric  acid  and  nitrogen  did  not  vary  to  any  appreciable 
extent  if  the  product  of  both  seasons  is  considered.  Plants  having 
phosphoric  acid  and  potash  for  their  food  supply  gave  much 
better  results  in  group  V  for  both  seasons  than  in  group  I.  This 
was  also  true  for  those  to  which  all  three  ingredients  had  been 
applied.  From  the  data  presented  the  Perle  roses  gave  the  best 
results,  from  the  application  of  fertilizers.  The  growth  of  the 
plants  was,  however  very  much  inferior,  and  as  a  rule  the  roses 
were  of  an  inferior  quality. 

Through  an  error  in  the  application  of  the  liquid  manure  to 
group  VI,  the  data  obtained  was  discarded. 

Only  four  plants  were  used  in  group  VII,  these  being  compared 
with  the  control  plants  used  in  group  V.  Two  of  these  plants  re- 
ceived a  medium  amount-  of  the  acidulated  ground  bone  and 
potash  and  the  remaining  two  a  maximum  amount.  Contrary  to 
expectations  these  plants  gave  a  large  increase  over  those  of  the 
control,  the  increase  during  the  first  season  being  greater  than 
that  of  the  second.  In  both  instances  the  per  cent,  of  increase 
was  greater  from  the  plants  receiving  the  lesser  amount  of  bone- 
acid  bonemeal  as  precisely  the  same  thing  occurred  with  some 
acid  bonemeal  as  precisely  the  same  thing  occurred  with  some 
of  the  other  forms  of  phosphoric  acid.  In  table  XIX  will  be 
found  the  average  value  of  the  product  from  these  four  plants, 
including  that  of  the  control. 

TABLE  XIX. 


Average  value  of  product  from  Group  VII. 


Acidula  ted 
•        ground 
bone 

Av.  value 

of 
product 
for  1806  . 

Av.  value 

of 
product 
for  1897. 

Av.  per 

cent  or 

increase 

or 

decrease 

18fl6. 

Av,  per 

cent  of 

Increase 

or 

decrease 

189T. 

5.50 

10.05 

6.90 

II. 15 
16.35 
15-40 

Med.  am't 
Max.  am't 

+82.73 

+25.45 

+46.64 
+.38.12 

As  has  been  previously  stated  it  is  generally  conceded  that  a 
clayey  soil  is  best  adapted  to  the  growth  of  roses,  hence  a  com- 
parison of  plants  grown  in  such  a  soil  with  those  grown  in  one 
wholly  different,  should  possess  some  interesting  features.  As 
previously    mentioned    in    this    report,  group    VIII    contained 
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plants  of  the  Perle  des  Jardins  rose,  part  of  which  were  grown  in 
clay  soil  and  part  of  them  in  a  black  loam,  in  which  plants  grown 
in  the  latter  soil  were  superior  to  those  of  the  former.  In  order 
to  secure  more  data  on  this  point  some  of  the  Kaiserin  roses  were 
also  grown  in  the  black  loam  during  the  season  of  1898.  While 
the  results  of  the  two  experiments  do  not  coincide  exactly,  it  has 
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been  thought  best  to  present  the  data  and  thus  give  the  reader 
an  opportunity  to  judge  for  himself  in  regard  to  the  relative 
merits 

As  has  been  said,  the  results  of  the  experiments  with  black  and 
clay  loams  in  growing  Perle  des  Jardins  and  Kaiserin  roses,  do 
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not  agree.  For  example  the  unfertilized  or  control  plants  show 
an  increase  of  60  per  cent  in  favor  of  the  black  loam  the  first 
season,  and  a  little  over  15  per  cent  the  second.  Comparing 
these  figures  with  those  obtained  the  third  season,  we  find  that 
instead  of  having  an  increase  in  favor  of  the  black  loam  plants 
there  is  a  decrease  of  7.62  per  cent  or  an  increase  for 
those  in  clay  loam  of  over  8  per  cent.  This  seeming  dis- 
crepancy cannot  be  attributed  to  the  soil  or  watering,  for  all  re- 
ceived uniform  treatment.  The  only  tenable  theory  by  which 
the  contradictory  results  may  be  answered,  is  in  the  assumptiori 
that  the  black  loam  is  better  adapted  to  the  Perle  than  to  the 
Kaiserin  rose,  an  assumption  which  is  corroborated  by  actual 
observation  on  the  growth  of  these  plants,  side  by  side  in  the 
same  ground  outside.  Practically  the  same  results  were  obtained 
in  the  use  of  the  chemical  fertilizers.  The  increased  yield  being 
noticeably  greater  with  the  Perles  in  the  black  than  in  the  clay 
loam  and  vice  versa  with  the  Kaiserin  roses.  A  promising 
feature  of  the  experiment  is  the  comparatively  large  increase  in 
rose  production  from  the  plants  receiving  an  unusually  large 
amount  of  raw  bone  meal.  The  increase  in  this  case  over  those 
receiving  a  maximum  amount  was  over  24  per  cent.  The  value 
of  this  part  of  the  experiment  lies  not  so  much  in  the  actual  value 
of  the  gain,  as  it  does  in  that  it  illustrates  the  fact  that  large 
amounts  of  phosphoric  acid  in  the  form  of  raw  bone  meal, 
amounts  far  in  excess  of  the  actual  requirements  of  the  plants, 
may  be  applied  to  the  soil  previous  to  setting  the  plants,  and  this 
too  without  in  any  way  endangering  the  vitality  of  the  plants. 
The  amount  applied  in  the  case  just  mentioned,  61.643  grams^ 
per  pot,  is  equal  to  about  2  1-3  pounds  per  sq.  yd. 

The  maximum  amounts  of  raw  bone  meal,  nitrate  of  soda  and 
the  muriate  and  sulphate  of  potash  applied  to  the  Kaiserin  roses, 
estimated  to  the  square  yard,  were  approximately  as  follows : 

Raw  bone  meal 41095  grams  . .  2  lbs.  6  oz.  per  sq.  yd. 

Nitrate  of  soda  (com.) 6.290  grams  . .  6  oz.  per  sq.  yd. 

Muriate  of  potash  (com.). .  8.387  grams  .  .  8  oz.  per  sq.  yd. 

Sulphate  of  potash  (c.  p.). .  8.226  grams  . .  8  oz.  per  sq.  yd. 

Sulphate  of  potash  (com.).   9.492  grams  . .  9  oz.  per  sq.  yd. 

The  raw  bone  meal  used  in  the  experiment  was  obtained  of 
the  Empire  Carbon  Works.  St.  Louis,  Mo.,  and  is  listed  by  them 
at  $25.00  per  ton.  The  other  ingredients  used  were  obtained  from 
various  sources. 
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SUMMARY. 

There  is  every  reason  to  believe  from  the  results  obtained  in  the 
several  experiments  enumerated,  that  chemical  fertilizers  when 
properly  used  may  be  made  to  serve  every  need  of  the  rose  plant 
so  far  as  food  is  concerned. 

The  lise  of  raw  bone  meal  in  every  instance  gave  an  increased 
yield  over  that  of  the  control  plants,  as  well  as  giving  a  greater 
percentage  of  gain  than  did  those  receiving  other  forms  of  phos- 
phoric acid. 

Pure  bone  meal  is  not  injurious  to  rose  plants,  even  when  ap- 
plied in  amounts  largely  in  excess  of  the  requirements  of  the 
plant. 

The  acidulated  bone  meal  which  has  been  used  by  florists  and 
supposed  to  be  harmful,  did  not  produce  any  noticeable  injury, 
even  when  used  in  large  amounts. 

As  a  rule,  a  combination  of  phosphoric  acid  and  nitrate  of  soda 
gave  better  results  than  one  of  phosphoric  acid  and  muriate  of 
potash. 

Two  or  three  applications  of  potash  during  the  season  was 
found  to  be  preferable  to  a  single  application,  although  in  some 
instances  no  injury  from  the  single  application  was  apparent. 

A  larger  number  of  Perle  roses  were  produced  from  plants 

grown  in  a  black  than  in  a  clay  loam,  while  the  Kaiserin  gave 
reverse  results. 

The  sub-watering  method  proved  an  efficient  means  of  supply- 
mg  the  plants  with  moisture. 

Insects.  The  only  insects  that  were  at  all  troublesome  to  the 
roses  were  thrips.  These  mites  infested  the  young  buds,  being 
found  safely  ensconced  between  the  unfolded  petals  of  the  flower. 
Their  presence  could  always  be  detected  in  the  opening  of  the 
bud,  by  the  brownish  discoloration  of  the  injured  petals.  When 
the  thrips  were  present  in  large  numbers  this  injury  was  sufficient 
to  cause  the  petals  to  adhere  to  each  other  and  thus  prevent  the 
bud  from  expanding.  During  the  first  season  they  affected  the 
plants  but  little,  while  in  the  succeeding  two  seasons  they  were 
present  in  large  numbers  on  two  or  three  separate  occasions. 
Generally  these  visitations  occurred  during  a  long  period  of  hot, 
dry  weather.  It  must  be  remembered  that  the  plants  were  in  the 
open  air  most  of  the  time,  and  at  all  times  were  subject  to  the 
prevailing  atmospheric  conditions. 

Insecticides.  Frequent  spraying  of  the  plants  with  a  weak  solu- 
tion of  Rose  Leaf  Extract  of  Tobacco,  one  part  of  the  extract  to 
75  parts  of  water,  proved  efficacious.  The  spraying  was  done  in 
the  evening,  and  followed  up  in  the  morning  by  a  hard  syringing 
with  water.  Three  or  four  applications  were  generally  sufficient 
to  destroy  or  drive  away  the  thrips. 
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THE  MAMMARY  GLAND. 

By  A.  W.  Bitting,  D.  V.  M. 

The  mammary  glands  are  accessory  organs  of  generation  for  the 
purpose  of  supplying  nutrition  to  the  young  from  birth  until 
they  attain  sufficient  development  to  subsist  on  food  independent 
of  the  mother.  They  are  the  characteristic  organs  of  all  mam- 
mals (animals  that  suckle  their  young).  They  differ  in  number, 
size,  position  and  minor  characters  in  the  different  species,  but 
their  function  is  the  same — the  secretion  of  milk.  lii  a  wild  stat€ 
the  glands  secrete  only  what  is  needed  for  the  offspring  and  con- 
tinue their  function  for  a  variable  time,  until  the  young  can  sub- 
sist alone.  The  secretion  from  this  gland  is  very  nutritious  and 
easily  digestible.  For  this  reason  constant  efforts  have  been 
made  in  domesticating  animals  to  secure  an  increase  in  the  quan- 
tity of  milk,  that  it  might  be  used  as  a  food  for  people.  How  suc- 
cessful these  efforts  have  been  is  attested  bv  the  numerous  breeds 
of  cattle  noted  for  the  quantity  and  quality  of  the  milk  which 
they  produce.  The  efforts  at  improvement  have  been  attended 
by  wonderful  success  in  increased  production  and  in  lengthening 
the  period  of  lactation,  but  there  has  not  been  a  corresponding 
improvement  in  quality. 

The  mammary  glands  are  true  skin  glands,  and  are  to  be  re- 
garded as  comparable  in  their  development  to  the  sebaceous  (oil) 
and  sweat  glands.  By  some  they  are  regarded  as  modifications 
of  the  oil  glands.  The  claim  of  relationship  is  based  upon  the 
fact  that  the  secretions  are  much  alike  in  that  they  are  both  rich 
in  fatty  and  albuminous  material.  Others  regard  the  mammary 
glands  as  modifications  of  the  sweat  glands.  This  resemblance  is 
based  upon  their  structural  characters.  The  alveoli  of  the  mam- 
mary glands  have  only  a  single  layer  of  epithelial  cells,  a  char- 
acteristic of  the  sweat  glands.  Haidenhain  has  shown*  that 
there  is  no  fatty  metamorphosis  of  the  central  cells  in  the  milk 
glands,  as  in  the  case  of  the  sebaceous  glands,  which  shows  thai 
they  do  not  agree  in  their  physiological  method  of  forming  the 
fats.  The  weight  of  argument  therefore  seems  to  show  that  the 
gland  is  more  closely  related  to  the  sweat  glands  than  to  the 
sebaceous  glands. 

The  evolution  of  the  mammary  gland  as  shown  by  a  study  of 
the  different  forms  of  mammalia,  is  of  considerable  interest,  but 
only  types  can  be  cited  here.  In  a  very  low  form,  Ornythorynchus,, 
^Herman's  Physiologic,  Bd.  V.,  pp.  380. 
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THE  MAMMARY  GLAND. 

An  an tero-postero  section  of  an  udder  showing  injectioa  ot  llie  fore  and 

bind  qnarters  wiih  different  colored  mass.    Thia  brings  out  the  distinct  line 

of  separation  and  also  the  difference  in  shape  of  the  quarters.    This  udder 

sbows  a  large  amount  of  glandular  tissue  and  small  but  aumerous  milk 
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THE  MAMMARY  GLAND. 
An   iajected   udder  showing  large   niilk  cisterns   but  small   i 
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t'urduc  tlniv.  Agric.  Exper.  it: 


THE  MAMMARY  CLANU. 
Plate  viewing  the  udder  from  above,  showing  the  veins  completely  e 
circling  the  udder  and  leading  away  both  forward  and  backward. 
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THE  MAMMARY  GLAND. 

V  shoning  ihe  exposed  milk  veins  of  belly. 
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THE  MAMUARY  GLAND: 
A  scbematic   fiEi"^  showinf;  the   cource  of  the  artery   leading  to  the 
matnmary  gland  and  the  veins  rctnrning  to  the  heart.  .The  light ^lored 
lineB  reprneat  arteries  and  the  dark  colored  lines  the  veins.   '  , ,-  >     -  ,. , 


•  •• 


37 

the  glands  consist  of  a  series  of  about  200  club  like  tubes,  opening; 
close  together  at  two  points  on  the  surface  of  the  skin.  These 
masses  lie  on  each  side  of  the  body  and  there  is  no  depression 
or  pouch,  or  elevation  of  teat  to  indicate  the  location  of  the 
openings,  and  they  can  only  be  distinguished  by  the  fact  that 
the  opening  of  the  ducts  is  larger  than  for  the  hair.  The  milk 
exudes  and  is  licked  off  of  the  hair  by  the  young. 

In  the  Echidna  the  glands  resemble  those  in  the  preceding  class, 
but  instead' of  each  emptying  separately  upon  the  surface  of  the 
skin,  they  all  empty  into  a  small  pouch  or  pocket  formed  by  a 
fold  of  skin.  The  mouth  parts  of  the  young  are  adapted  to  the 
pouch. 

In  the  marsupials,  the  glands  are  more  compacted,  and  small 
follicles  are  formed,  into  which  a  number  of  these  ducts  enter. 
There  are  from  10  to  20  of  these  follicles,  and  each  empties 
through  a  separate  duct  upon  an  eminence  on  the  outside.  This 
eminence  corresponds  to  the  teat,  and  is  very  rudimentary  in 
some  forms,  and  in  a  few  it  is  quite  w^ell  developed.  The  mam- 
mary glands  of  all  the  higher  animals  is  only  a  more  perfect 
development  of  the  types  already  cited.  In  the  dog  the  gland  is 
thin  and  flattened,  and  the  lobules  have  their  ducts,  which  empty 
into  still  larger  ducts,  and  these  into  still  larger  ducts,  which 
become  dilated  to  form  pouches  that  act  as  reservoirs  for  retain- 
ing the  milk  for  some  time.  These  larger  ducts,  about  16  in 
number,  are  separate  from  each  other,  and  discharge  on  the  end 
and  sides  of  the  teat  through  as  many  openings. 

In  the  sow  the  development  is  carried  still  further.  The  larger 
ducts  empty  into  a  few  large  cavities  or  reservoirs  and  discharge 
on  the  end  of  the  teat  through  two  openings.  In  the  mare  the 
form  of  the  gland  is  more  compacted,  the  lobules  are  brought 
close  together,  there  is  a  diminution  of  the  adipose  and  connective 
tissue,  the  reservoirs  are  better  defined,  the  teat  more  perfectly 
developed  and  two  glands  discharge  on  the  end  of  the  same  teat. 
In  the  cow  there  is  a  development  of  a  larger  amount  of  gland 
tissue,  the  presence  of  large  and  small  milk  ducts  and  reservoirs 
or  cistern  capable  of  great  distention.  The  discharge  is  from 
a  single  duct  at  the  end  of  a  well  developed  teat. 

The  nupiber  and  position  of  the  mammary  glands  is  cjuite 
variable  in  the  different  species.  A  single  pair  is  the  smallest 
number  found,  and  11  pairs  the  largest.  In  general  it  may  be 
said,  that  animals  that  bring  forth  only  one  at  a  birth  usuallv 
have  only  a  single  pair  of  glands,  while  multiparolis  animals 


38 

usually  have  more  glands  than  the  average  number  of  young  to 
which  they  gave  birth.  While  the  foregoing  may  possibly  be  taken 
as  a  general  rule,  there  are  many  exceptions.  Probably  the  most 
notable  exception  is  the  cow,  for  while  she  ordinarily  produces 
only  one  at  a  birth,  she  has  four  well  developed  glands,  and  often 
has  from  one  to  four  rudimentaries.  The  query  naturally  arises, 
Was  the  cow  at  one  time  multiparous,  and  are  the  glands  per- 
sistent? Also,  if  such  be  the  case,  were  the  glands  distributed 
along  the  abdomen,  and  have  they  become  crowded  together  in 
the  inguinal  region? 

The  udder  of  the  cow  consists  of  a  variable  number  of  mam- 
mary glands,  usually  four,  that  are  functional  (the  quarters)  and 
from  one  to  four  are  rudimentary.  They  are  arranged  in  pairs, 
being  on  opposite  sides  of  the  median  line  of  the  body,  and  oc- 
cupy the  inguinal  region  (groin).  The  fore  part  of  the  udder 
begins  a  few  inches  behind  the  umbilicus,  and  the  glands  continue 
backwards,  going  well  up  between  the  legs.  The  right  and  left 
sides  of  the  udder  are  separated  by  a  well  defined  line  or  groove. 
Viewed  from  the  side,  the  udder  presents  a  more  or  less  rounded 
sacculate  appearance.  The  forequarters  terminate  more  abruptly 
than  the  hind  quarters.  The  line  of  separation  between  the  fore 
and  hind  quarters  is  not  well  marked  upon  the  side,  may  not  be 
well  marked  below,  and  is  never  so  pronounced  as  the  sepa- 
ration between  the  two  sides. 

The  shape  and  size  of  the  organ  as  a  whole,  differs  in  the  differ- 
ent breeds  and  in  individuals  of  the  same  breed.  In  some  breeds 
the  aim  has  been  to  develop  a  large  secretory  function,  and  an 
enormous  glandular  development  has  been  the  result.  In  other 
breeds,  the  quality  of  the  milk  has  been  the  prime  consideration, 
and  the  gland  is  smaller.  In  the  beef  breeds  the  gland  is  often 
invaded  with  fatty  tissue,  and  the  udder  appears  large,  but  the 
quantity  of  glandular  tissue  is  small.  The  shape  also  depends 
upon  the  eveness  of  development  of  the  individual  gland,  upon 
the  strength  of  the  supporting  ligaments  and  the  presence  of 
rudimentary  glands.  An  udder  with  quarters  not  in  pairs  or 
quarters  not  uniform  in  size,  presents  a  bad  shape  to  the  eye  of 
the  critic.  An  udder  with  little  or  no  fat  or  connective  tissue  in 
front  to  protect  the  large  vessels  as  ihey  emerge  to  pass  along  the 
abdominal  walls,  will  terminate  abruptly.  An  udder  with  thin 
flat  rudimentaries  or  without  any  at  all,  will  present  a  smoother 
outline  behind,  than  one  in  which  they  are  well  developed. 

The  appearance  of  the  organ  as  regards  size  will  depend  in  a 
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measure  upon  the  strength  and  shape  of  the  abdominal  wall.  In 
a  cow  with  loose  abdominal  walls,  dropping  directly  down  from 
the  pubis,  thus  forcing  the  udder  downward  and  backward,  the 
organ  will  appear  to  be  much  larger  than  in  one  in  which  the 
walls  are  stronger.  This  sometimes  accounts  for  the  apparently 
sudden  development  of  a  good  udder  after  the  second  or  third 
calf.  The  muscles  of  the  abdomen  become  more  relaxed  and  the 
udder  becomes  more  pendulous.  As  the  gland  is  located  just 
under  the  skin,  the  shape  and  size  may  be  fairly  judged,  but  ac- 
curate measurements  cannot  be  made.  The  weight  of  the  dis- 
sected udders  as  found  in  our  investigations,  varied  from  two 
pounds  and  three  ounces  to  41  pounds  and  six  ounces. 

The  skin  covering  the  udder  is  very  thin  and  elastic,  and  the 
hair  is  finer,  softer  and  shorter  than  on  other  parts  of  the  bodv. 
The  skin  covering  the  teats  is  deprived  of  hair  or  nearly  so,  and  is 
often  of  a  darker  color  than  upon  other  parts,  thus  resembling 
the  areola.  The  soft  skin  of  the  udder  is  carried  well  up  back- 
ward and  blends  with  the  escutcheon  or  milk  mirror.  The  so- 
called  milk  mirror  bears  no  relation  to  the  size  of  the  gland  as 
it  mav  extend  several  inches  above  or  to  each  side. 

A  dissection  of  the  udder  shows  that  each  half  is  enveloped  in 
a  strong  fibrous  capsule,  and  that  the  fibers  intermingle  on  the 
inner  side  and  are  prolonged  upwards  to  act  as  ligamentous 
support  for  the  gland.  The  halves  are  distinct,  as  they  may  be 
easily  separated  throughout  their  inner  aspect.  The  individual 
glands  in  each  half  of  the  udder  are  not  so  distinctly  separated. 
No  line  of  division  can  be  found  upon  the  side,  and  very  little 
evidence  of  such  separation  below.  If  a  longitudinal  incision  be 
made  through  each  half,  in  an  uninjected  state,  no  line  of  separa- 
tion will  be  found  to  exist.  For  this  reason  many  anatomists  and 
writers  have  held  that  there  are  only  two  mammary  glands  and 
that  each  is  provided  with  two  or  more  openings.  This  probably 
also  accounts  for  the  popular  belief  that  if  an  injury  should  occur, 
to  one  quarter,  that  at  least  part  of  the  milk  of  that  quarter  may 
be  drawn  from  its  associate  on  the  same  side.  If,  however,  an 
injection  be  made  into  each  teat,  using  as  many  colored  injection 
masses  as  teats  injected,  it  will  be  found  that  a  distinct  transverse 
partition  is  present  and  that  the  injection  mass  in  no  case  can 
leave  the  quarter.  It  therefore  follows  that  milk  drawn  from  any 
teat  must  be  produced  in  that  quarter.  This  udder  formation  is 
illustrated  in  plate  V. 

The  quarters  upon  each  side,  when  taken  together,  present  a 
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somewhat  convex  border  above  and  concave  below,  terminating 
somewhat  abruptly  in  front  and  being  prolonged  upward  and 
backward  to  a  point.  The  forequarters  are  flattened  above 
and  below,  and  the  hind  quarters  present  more  of  a  spherical 
triangle  with  the  apex  above  and  backward.  The  sides  of  the 
halves  are  about  parallel  in  the  udder  when  fairly  distended  witli 
milk.  The  rudimentary  glands  are  usually  thin  and  flat  and 
placed  behind  the  so-called  hind  quarters.  They  may  vary  in 
number  from  one  to  five,  and  may  occupy  any  position  from  in 
front  of  the  forequarters,  between  the  quarters,  on  the  teat,  to  well 
up  behind  the  hind  quarters.  This  occurrence  in  front  of  the  fore- 
quarters  must  be  exceedingly  rare,  as  I  have  never  met  but  two 
slaughter-house  inspectors  who  had  observed  that  condition. 
The  occurrence  between  the  quarters  is  occasionally  seen.  The 
rudimentary  glands  usually  have  their  own  teat  directly  below 
them,  but  in  some  instances  the  teat  may  spring  from  the  side  of 
the  large  teat  or  an  opening  may  occur  upon  the  side  of  the  teat. 
In  the  cases  of  openings  on  the  back  or  sides  of  the  hind  teats,  I 
have  found  that  more  of  them  are  openings  from  rudimentary 
glands  than  into  the  cavity  of  the  teat  as  usually  supposed. 

The  structure  of  the  mammary  glands  can  be  studied  to  ad- 
vantage by  injecting  each  teat,  and  the  arteries  and  veins  with 
different  colored  injection  masses.  Each  gland  is  enveloped  in 
an  elastic,  fibrous  capsule  or  membrane  to  which  externally  the 
skin  is  loosely  adherent;  internally  the  fibers  intermingle  with 
those  of  the  gland  from  the  opposite  side  and  become  prolonged 
upward  as  a  suspensory  ligament.  The  intermingling  is  not 
strong,  however,  as  they  may  be  separated  easily  upon  dissection. 
Between  the  glands  on  the  same  side  the  capsule  sends  off  a  trans- 
verse partition  common  to  each.  The  tissues  of  the  capsule  be- 
come greatly  thickened  and  are  prolonged  downward  to  form  the 
walls  of  the  teat.  The  capsule  throws  off  numerous  reflections  in- 
ward from  all  sides  to  serve  as  a  supporting  framework  for  the 
gland  tissue,  and  for  the  formation  of  the  milk  cisterns  and  ducts. 
This  capsule  and  its  reflections  are  very  elastic,  thus  yielding 
readily  to  the  change  of  form  produced  by  the  frequent  filling  and 
emptying  of  the  gland. 

The  teat  or  external  opening  of  the  gland  is  cylindrical  or 
conical  in  shape,  of  greater  or  less  length  and  diameter,  situated 
at  the  most  dependent  portion  of  the  gland.    Its  shape  and  size 

are  independent  of  the  size  of  the  gland.    The  teat  is  very  elastic. 

It  is  covered  with  a  tough,  closely  fitting,  thin  skin.    Within  it 
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contains  the  duct  or  milk  canal.  In  a  collapsed  state,  the  walls 
of  the  canal  lie  in  longitudinal  folds,  but  when  the  teat  is  fully 
distended  these  folds  are  obliterated.  In  a  moderate  sized  teat, 
the  capacity  of  the  canal  when  distended  is  from  one  to  one  and  a 
half  ounces.  The  teat  is  supplied  with  circular  and  longitudinal 
muscular  fibers.  At  the  lower  end  .the  circular  fibers  form  a 
sphincter  to  close  the  duct  and  maintain  it  in  that  condition  under 
ordinary  pressure.  At  the  upper  end  of  the  teat  is  another  con- 
struction, but  it  does  not  completely  close  the  canal,  and  still 
above  is  sometimes  found  a  third.  These  upper  constrictions  cor- 
respond in  position  to  the  upper  and  lower  layers  of  the  capsule 
of  the  udder,  and  are  the  parts  usually  involved  in  imperforate 
quarters.  The  teat  is  provided  with  a  copious  vascular  supply, 
but  has  no  erectile  tissue.  Under  undue  excitement  the  arteries 
become  greatly  distended  with  blood,  and  produce  a  turgidity  re- 
sembling erection,  as  in  erectile  tissue.  This  is  observed  in  nym- 
phomania and  sometimes  during  the  process  of  milking. 

Above  the  teat  is  a  large  cavernous  opening,  the  reservoir  or 
milk  cistern.  This  cistern  is  divided  by  constructions  into  pockets 
of  various  sizes  into  which  the  larger  milk  ducts  empty.  At  the 
point  of  interest  of  these  ducts  is  a  constriction  due  to  a  sphincter 
muscle.  These  sphincters  cannot  close  the  entire  opening,  but  it 
seems  possible  that  they  may  partially  do  so,  and  this  may  thus 
account  for  the  condition  known  to  all  dairymen  as  "holding  up 
the  milk."  Reference  to  plate  V  will  show  the  sphincter  muscles 
and  their  location. 

The  large  ducts  ramify  in  an  irregular  manner  to  all  parts  of 
the  gland.  They  subdivide  into  smaller  ducts,  and  these  in  turn 
into  smaller  ones,  until  they  terminate  in  a  simple  duct  with  its 
alveolus  or  pocket.  The  large  ducts  anastomose  very  freely,  but 
do  not  in  the  smaller  subdivisions.  The  canal  in  the  teat,  the 
reservoir  and  ducts  are  lined  with  columnar  epithelium,  but  just 
what  part  the  epithelial  cells  lining  these  ducts  have  in  the  pro- 
duction of  milk  is  not  known. 

The  alveolus  is  the  sacculated  distention  on  the  end  of  the 
minute  milk  duct.  It  is  the  essential  part  of  the  gland.  It  is  lined 
by  a  single  layer  of  epithelial  cells,  w^hich  are  especially  concerned 
in  milk  secretion.  The  cavity  of  the  alveolus  in  the  cow  is  from 
one  two  hundred  and  fiftieth  to  one  one  hundredth  of  an  inch  in 
length,  and  from  thirteen  hundreths  to  one  eight-hundreths  of 
an  inch  in  diameter.   The  lining  cells  vary  from  almost  a  flattened 
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form  to  a  columnar  form  during  the  different  stages  of  rest  and 
activity. 

The  mammary  glands  are  abundantly  supplied  with  blood. 
The  arterial  supply  leaves  the  heart  through  the  posterior  aorta 
and  passes  backward.  This  artery  divides  into  two  large 
branches  known  as  the  common  iliacs.  The  common  iliacs  are 
short  and  divide  into  the  external  and  internal  iliacs.  The  blood 
for  the  mammary  gland  passes  through  the  former  as  far  down 
as  the  pubis,  at  which  point  a  branch  is  given  off,  known  as  the 
prepubic  (deep  epigastric  of  man).  The  prepubic  artery  divides 
into  two  branches,  the  posterior  abdominal  and  the  external  pudic 
and  the  latter  into  two  parts,  one  going  to  the  subcutaneous  ab- 
dominal muscles  and  the  other  to  the  mammary  gland  in  the 
female.  For  the  blood  to  reach  the  udder  it  must  pass  through 
the  posterior  artery  to  the  common  iliac,  the  external  iliac,  the 
prepubic,  external  pudic,  and  the  mammary.  The  mammary 
artery  has  four  principal  branches,  two  going  to  the  posterior 
gland,  one  branch  between  the  glands,  with  nearly  all  its  subdi- 
visions entering  the  anterior  gland.  There  is  also  a  small  branch 
for  each  rudimentary  gland.  The  large  branches  subdivide  within 
the  gland  tissue. 

The  veinous  circulation  is  more  complex  than  the  arterial. 
The  blood  is  collected  from  the  gland  by  frjom  14  to  17  large  ves- 
sels, which  empty  into  the  mammary  vein,  which  runs  parallel 
with  the  artery  at  the  base  of  the  gland.  The  mammary  vein  on 
each  side  is  divided  into  two  parts,  and  these  anastomose  in  front 
and  behind  the  glands.  A  third  large  branch  collects  the  blood 
from  the  teats,  and  the  more  dependent  parts  of  the  glands,  extends 
forward  and  unite  with  the  external  branch  above.  The  mam- 
mary vein  enters  the  external  pudic  vein  posteriorally,  and  the 
blood  is  conducted  through  the  prepubic,  the  external  iliac,  the 
common  lilac,  and  the  vena  cava  to  the  heart.  The  mammary  vein 
also  passes  forward  and  becomes  a  part  of  the  subcutaneous  ab- 
dominal, and  this  becomes  the  internal  thoracic,  and  returns  to 
the  heart  by  the  way  of  the  anterior  vena  cava.  The  mammary 
veins  from  the  glands  on  opposite  sides  anastomose  both  in  front 
and  behind,as  shown  in  plate  VII,  so  that  there  exists  a  com- 
plete circuit  of  veins  around  the  whole  group  of  glands,  and  a 
complete  circuit  of  veins  leading  to  the  heart  both  forward  and 
upward.  The  only  thing  that  determines  the  direction  of  the 
blood  is  the  position  of  the  valves  in  the  vessels.  The  larger 
volume  of  blood  passes  forward  through  the  subcutaneous  veins, 
thus  bringing  them  into  great  prominence,  and  giving  rise  to  the 
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popular  name  of  milk  veins.  These  abdominal  veins  enter  the 
thoracic  cavity  just  behind  the  sternum  on  each  side  of  the  carti- 
lage, the  point  of  entrance  into  the  body  being  known  as  the 
**milk  well."  See  plate  VIII.  As  the  blood  may  pass  to  the 
heart  through  the  posterior  vessels  as  well  as  the  anterior,  it 
would  seem  that  undue  prominence  is  attached  to  these  veins  in 
judging  the  milking  qualities  of  cows.  If  a  large  volume  of  blood 
should  return  by  way  of  the  posterior  vessels,  the  abdominal  veins 
will  appear  less  prominent.  One  of  the  factors  tending  to  in- 
crease the  size  of  these  veins  is  pressure  upon  the  iliacs  as  a 
gravid  uterus. 

The  course  of  the  circulation  in  the  udder  will  be  better  under- 
stood by  reference  to  plate  VIII,  as  well  as  plate  IX,  showing  the 
course  of  circulation  between  heart  and  udder. 

The  lymphatic  circulation  is  also  well  developed.  A  very  large 
lymphatic  gland  occupies  the  space  above  and  behind  the  glands. 

The  nerve  supply  arises  from  a  branch  given  off  at  the  last 
dorsal  vertebrae.  The  nerve  center  controlling  secretion  has  not 
been  located,  but  it  is  supposed  to  be  in  the  spinal  cord.  It  is 
possible  that  the  will  can  exercise  some  influence,  but  the  evi- 
dence is  not  sufficiently  clear  to  warrant  drawing  a  positive  con- 
clusion. 

PSEUDO  SCABIES. 
By  A.  W.  Bitting,  D.  V.  M. 

Early  in  February  of  the  present  year  reports  were  received 
from  Wabash  county,  that  sheep  had  been  brought  into  that  lo- 
cality affected  with  scabies,  and  furthermore,  that  the  skin  was 
affected  with  black  worms.  A  number  of  sheep  died  and  neigh- 
bors feared  the  presence  of  a  new  disease  and  the  spread  of  infec- 
tion. The  correspondents  were  referred  to  the  Live  Stock  Sani- 
tary Commission,  as  being  the  proper  authorities  to  deal  with  the 
question.  On  February  14,  the  Commission  visited  the  place  and 
placed  a  quarantine  upon  the  flock.  Later,  the  owner,  not  being 
satisfied  with  the  condition  of  things,  sent  part  of  the  carcasses  of 
sheep  that  died  to  the  Station  for  examination.  No  scabies  were 
found  and  the  "black  worms"  in  the  pelt  proved  to  be  the  awns  of 
SHpa  spartea,2i  grass  which  grows  in  the  southwestern  States,  from 
which  place  these  sheep  had  been  imported.  The  awn  or  beard 
of  this  grass  is  very  long  and  has  great  powers  of  penetration.  The 
awn  when  started  in  the  ground  forces  itself  downward  by  the 
straightening  due  to  the  absorption  of  moisture.  The  beards  had 
gotten  into  the  skin  of  the  sheep  while  grazing,  and  had  worked 
along  in  the  loose  tissue  beneath.    The  pieces  ranged  from  one 
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fourth  to  two  and  one  half  inches  in  length,  and  in  some  cases  the 
whole  seed  pod  had  been  carried  with  them.  In  only  a  few  cases 
had  abscesses  occurred.  In  many  places  the  local  irritation  was 
such  as  to  cause  the  dropping  of  the  wool  in  patches,  thus  giving 
a  very  ragged  appearance  to  the  fleece. 

The  cause  of  death,  however,  was  due  to  lung  and  intestinal 
parasites. 

THE  EFFECTS  OF  EATING  MOULDY  CORN. 
By  A.  W.  Bitting,  D.  V.  M. 

During  the  fall  and  winter  of  the  past  year  the  State  suffered 
the  loss  of  a  large  number  of  cattle,  supposedly  due  to  the  eating 
of  mouldy  corn.  The  fall  of  1898  was  exceptionally  wet,  and  large 
quantities  of  corn  spoiled  and  were  fed  in  that  condition.  The 
popular  belief  is  that  the  mould  or  other  organism  producing  the 
fermentation  in  the  corn  also  causes  disease  in  the  stock.  The 
direct  experiments  to  prove  this  point  have  usually  given  nega- 
tive results. 

In  cooperation  with  the  Botanical  Department  of  the  Station 
an  attempt  was  made  to  separate  these  organisms  and  to  deter- 
mine the  specific  eflfect  of  each.  Samples  of  mouldy  com  were 
obtained  from  various  sources,  and  it  was  found  that  three  orgai:- 
isms,  one  bacterium  and  two  moulds,  were  constant  in  the  spoiled 
corn,  and  that  the  other  bacteria  and  moulds  were  not  constant. 

Two  horses  were  obtained,  and  after  a  preliminary  feeding 
period,  5  c.c  of  an  active  growth  of  bacteria  in  bouUion  solution 
were  inoculated  subcutaneously  and  36  hours  later  10  c.c.  more 
were  injected.  The  effect  upon  the  animal  was  not  appreciable ; 
not  even  so  much  as  an  abscess  occurred.  After  a  period  of  five 
davs  a  similar  test  was  made  with  one  of  the  moulds,  and  after  a. 
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like  interval  the  other  mould  was  tried.  Neither  of  the  moulds 
caused  anv  trouble. 

The  next  step  was  to  sterilize  large  quantities  of  corn  meal, 
make  a  mash  and  inoculate  with  pure  cultures  of  these  same 
germs.  By  giving  as  a  mash,  by  mixing  with  dry  meal  and  by 
starvation  on  other  foods,  it  was  possible  to  get  each  animal  to 
eat  about  five  pounds  per  day  for  five  days  during  each  of 
the  three  periods.  The  effect  of  the  meal  inocculated  with  the 
bacteria  and  one  of  the  moulds  was  negative.  The  effect  of  the 
culture  containing  one  of  the  moulds — a  fusarium^produced  red- 
ness of  the  gums  and  some  salivation.  The  next  attempt  was  to 
feed  all  the  spoiled  corn  the  horses  would  eat.    They  ate  the  com 
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very  well  for  three  days,  and  after  that  it  was  with  difficulty  that 
they  could  be  induced  to  eat  anv.  On  the  fifth  day,  one  of  the 
horses  had  slight  salivation,  occasional  colicy  pains,  and  diarrhea. 
On  the  seventh  day  there  was  some  incoordination  of  movement 
and  stupor.  For  two  days  the  animal  would  stand  part  of  the 
time  with  the  head  pressed  against  the  wall,  and  then  quick  re- 
covery followed.  The  second  horse  showed  some  irritation  cf 
the  mucuous  membranes  of  the  mouth,  but  never  developed  any 
nervous  symptoms.  The  horse  was  killed,  but  a  post  mortem  ex- 
amination failed  to  show  any  lesions.  The  two  horses  ate  together 
about  four  bushels  of  spoiled  corn,  most  of  it  being  consumed 
during  the  first  week.  After  the  first  week  the  corn  had  to  be 
mixed  with  other  feed  in  every  conceivable  manner  in  order  to  in- 
duce the  horses  to  eat  any  of  it. 

The  results  of  the  experiment  show  that  inoculations  with  cul- 
tures of  the  bacteria  and  moulds  were  ineflFective,  that  the  eating 
of  the  mashes  containing  pure  cultures  showed  that  only  in  the 
case  of  a  growth  of  a  species  of  fusarium  did  any  intestinal  dis- 
turbance follow,  and  that  in  one  case  the  feeding  of  the  rotted 
grain  produced  considerable  intestinal  disturbance  and  some  ner- 
vous symptoms,  but  that  the  disturbance  was  light  in  the  other. 
The  disease  from  which  the  animals  were  reported  to  have  died 
in  the  State  was  cerebro-spinal-meningitis,  but  the  experiment 
did  not  result  in  the  production  of  such  disease. 
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CONTINUED  EFFECTS  OF  FERTILIZING  THE  SOIL 

By  W.  C.  Latta. 

The  piece  of  ground  devoted  to  this  experiment  has  grown 
corn  continuously  since  1880.  The  purpose  of  the  experiment  is 
to  determine  the  lasting  eflfect  of  horse  manure,  gas  lime  and  am- 
moniated  phosphate  in  continuous  corn  culture.  There  are  18 
plats  in  the  series,  each  one  rod  wide  and  10  rods  long.  The  even 
numbered  plats  have  not  been  fertilized  since  the  experiment  be- 
gan in  1880. 

The  odd  numbered  plats  received  applications  of  gas  lime,  am- 
moniated  phosphate  and  fresh  horse  manure  in  1883  and  again  in 
1884.  The  plats  receiving  each  kind  of  fertilizer  and  the  aggre- 
gate amounts  applied  in  the  two  years  are : 

Applied 
per  acre. 

Gas  lime  (Plats  i,  7,  13) 500  pounds. 

Ammoniated  phosphate  '  (Plats  3,  9,  15) 500  pounds. 

Horse  manure  (Plats  5,  11,  17) 50  tons •. 

These  plats  have  not  been  fertilized  before  or  since  the  dates 
named  above. 

The  effect  of  the  gas  lime  and  ammoniated  phosphate,  on  the 

yield  of  grain,  has  been  slight  and  transient,  while  that  of    the 

manure  has  been  marked  and  lasting,  as  will  appear  from  table 

XXI. 


'The  ammoniated  phosphate  contained  i  .75  per  cent,  available  and  4.09 
per  cent,  insoluble  phosphoric  acid;  3.32  per  cent,  ammonia,  and  1.07  per 
cent,  potash  K,). 

*  Estimated. 


47 


TABLE  XXL 


Ayerage  yields  of  corn  in  bushels  per  acre,  with  and  without 

fertilization. 


Year 


Treatment  ot  Plates 


1883 


1884 


1885 


1886 


1887 


1888 


1889 


1890 


1891 


1892 


Av.  3  fertilized  plats    

Av.  5  or  6  flanking  plats 

Av.  gain    from  fertilization    

Av.  3  fertilized  plats    

Av.  5  or  6  flanking  plats 

Av.  gain    from  fertilization 


{Av.  3  fertilized  plats 
Av.  5  or  6  flanking  plats . . . 
Av.  gain    from  fertilization 


Av.  3  fertilized  plats    

Av.  5  or  6  flanking  plats. . . 
Av.  gain    from  fertilization 

Av.  3  fertilized  plats    

Av.  5  or  6  flanking  plats. . . 
Av.  gain    from  fertilization 

Av.  3  fertilized  plats    

Av.  5  or  6  flanking  plats. .. 
Av.  gain    from  fertilization 


Av.  3  fertilized  plats 

Av.  5  or  6  flanking  plats. . . 
Av.  gain    from  fertilization 


r  Av.  3  fertilized  plats    , 

}  Av.  5  or  6  flanking  plats . . , 
(  Av.  gain    from  fertilization 


Av.  3  fertilized  plats 

Av.  5  or  6  flanking  plats. . . 
Av.  gain    from  fertilization 

Av.  3    fertlized  plats 

Av.  5  or  6  flanking  plats. . . 
Av.  gain    from  fertilzation 


.^ 


GMlime 


Amoi'i- 

niateO 

phoft- 

phatt* 


HoiM 
manure 


44.05 
47.^ 

38.23 
40.96 

—2.73 

45.03 

43-61 

1.42 

28.44 

27.79 
0.65 

5.Sd 
.29 


54. :3 
54.56 


.r5 


41.22 

38.  C9 
2.23 

32.86 

3461 

—1.78 

27.28 

26.20 

1.08 

24.80 

25.47 
-  ^67 


53.36 
52.90 

.46 

40.68 

40.30 

.38 

44.26 

42.43 
1.83 

27.09 

27.19 
-o.io 

6.44 
5.52 
0.92 

52.40 

54.32 
— 1.92 

36.00 

38.76 
—2.76 

31.25 
34.48 
—3.23 

25.13 

27.51 

—2.38 

22.55 
25.51 
—2.96 


56.95 
47.60 

9. 35 

53.48 
39.08 
14.40 

63.69 
42.20 

21.49 

45.22 
26.32 
18.90 

6.97 
5.46 
1. 51 

60.80 

52.08 

8.72 

51.19 
38.09 

13.  xo 

38.60 

31.62 

6.98 

37.45 
27.16 
10.29 

33.14 
26.17 

6.97 


*The  minus  sign  ( — )  indicates  a  loss  in  every  case. 
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The  following  in  table  XXII  is  a  summary  of  the  results 
ivith,  and  aggregate  results  of  the  ten  years  trial. 

TABLE  XXU. 

Average  and  Aggregate  Yields  of  Corn  for  Ten  Years. 

Class  of  Plats.  Bushels  per  acre. 

Average  of  gas  lime  plats 3416 

Average  of  flanking  plats 34i6 

Average  loss  from  gas  lime .41 

Average  of  phospate"  plats 33-91 

Average  of  flanking  plats 34.89 

Average  loss  from  ammoniated  phosphate .97 

Average  of  horse  manure  plats 44-74 

Average  of  flanking  plats 33-57 

Average  gain  from  horse  manure 1 1.17 

^^SS^^S^^^  yield  of  gas  lime  plats 341-69 

Aggregate  yield  of  flanking 345-87 

Aggregate  loss  from  gas  lime 4.18 

Aggregate  yield  of  phosphate  plats 339- 16 

Aggregate  yield  of  flanking  plats 348.92 

Aggregate  loss  from  amoniated  phosphate 9.76 

Aggregate  yield  of  horse  manure  plats 447-49 

Aggregate  yield  of  flanking 335-78 

Aggregate  gain  from  horse  manure 111.71 

As  the  effect  of  the  horse  manure  had  not  vanished  in  10  years, 
it  was  decided  to  continue  the  experiment  with  the  three  horse 
manure  and  six  flanking  plats  in  order  to  get  the  full  effect  of  the 
manure.  The  results  of  the  remaining  six  years  to-date  are  as 
follows : 

TABLE  XXm, 


Yields  and  increase  per  acre  from  horse  manure  applied  in  1883 

and  1884* 


Year 


1893 
1894 
1895 
1896 

1897 
1898 


Yield  per  acre  In  bushels 


Average  8 

manured 

plats 


16.76 
24.63 
12.85 
33  ■  50 

22.88 
25.68 


Average  6 

flanking 

plats 


13.32 
20.25 
9.21 
30.29 
20.61 
22.51 


Average 

gain  from 

manure 


3.44 
4.38 
3.64 
3.21 
2.27 

3.17 
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The  following  in  table  XXIV  is  a  summary  of  the  results  with 
horse  manure  for  i6  years. 


TABLE  XXIV. 
Average  and  Aggregate  Yield  for  16  Years. 

Class  of  Plats.  Bushels  per  acre. 

Average  yield  of  horse  manure  plats 36.48 

Average  yield  of  flanking 28.24 

Average  gain  from  horse  manure 8.24. . . . 

Aggregate  yield  of  horse  manure  plats 583.78 

Aggregate  yield  of  horse  flanking  flats 451-95 

Aggregate  gain  from  horse  manure 131-83 

The  yields  of  corn  stover  in  this  experiment  are  given  below, 
in  table  XXV,  for  eight  years  for  the  entire  series,  and  in  table 
XXVI,  for  14  years  for  the  horse  manure  and  flanking  plats. 
The  crop  of  stover  was  not  weighed  in  1886  and  1887. 


TABLE  XXV. 

Average  and  aggregate  yields  of  corn  stover  for  eight  years. 

Class  of  plats.  Pounds  per  acre. 

Average  of  gas  lime  plats 2038.08 

Average  of  gas  flanking  plats 1985.90 

Average  of  gain  from  gas  lime 52 .  18 

Average  of  phosphate  plats 2152. 54 

Average  of  flanking  plats 1981 .93 

Average  gain  from  ammoniated  phosphate. . .  170.61 

Average  of  horse  manure  plats 2503.91 

Average  of  flanking  plats 1952.92 

Average  gain  from  horse  manure 550-91) 

Aggregate  yield  of  gas  lime  plats 16304.66 

Aggregate  yield  of  flanking  plats 15887.20 

Aggregate  gain  from  gas  lime 417.46 

Aggregate  yield  of  phosphate  plats 17220.33 

Aggregate  yield  of  flanking  plats 15855 .  50 

Aggregate  loss  from  ammoniated  phosphate. . .  1364.83 

Aggregate  yield  of  horse  manure  plats....  20031.33 

Aggregate  yield  of  flanking  plats 15623.50 

Aggregate  gain  from  horse  manure 4407.83 
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TABLE  XXVI. 

Average  and  aggregate  yields  of  com  Pounds 

stover  for  14  years.  per  acre. 


Average  of  horse  manure  plats 2:274. 12 

Average  of  horse  flanking  plats 1883.95 

Average  gain  from  ihorse  manure 390. 17 

Aggregate  yield  of  manure  plats 31837.66 

Aggregate  yield  of  manure  flanking  plats 26375.33 

Aggregate  gain  from  )horse  manure 5462.33 


The  results  of  the  experiment  are  summed  up  in  table  XXVII. 

TABLE  XXVn. 
Average  increase  from  fertilization* 


Increase 

per  acre 

FERTILIZER 

Bushels 
corn 

I'ounds 
stover 

Gas  lime 

*— 0.41 

*-0.97 

8.24 

52.18 
170.61 

390.17 

Ammoniated    phosphate 

Horse  manure 

♦Loss. 

Comment  on  the  record  of  the  gas  lime  and  ammoniated 
phosphate  is  unnecessary.  The  results  obtained  from  horse 
manure  are  not  only  very  encouraging,  but  they  show  clearly  the 
unwisdom  of  short  tests  of  stable  manure,  as  the  beneficial  effect 
on  the  yield  extends  over  many  years. 

Assuming  that  the  yields  of  stover  in  1886  and  1887  were 
equal  to  the  average  yield  of  the  other  years  of  the  test,  we  find 
that  the  horse  manure  produced  an  aggregate  increase  per  acre  of 
1 3 1. 8  bushels  corn,  and  6242  pounds  stover.  Reckoning  the 
stover  worth  $5.00  per  ton  and  the  cotn  30  cents  per  bushel,  the 
value  of  the  increase  is  $55.14. 

In  view  of  the  probable  losses  of  plant  food  between  crops  in  the 
earlier  years  of  the  experiment,  and  the  diffusion  of  the  soluble 
fertility  from  the  manured  to  the  unmanured  plats,  the  results  se- 
cured, emphasize  very  strongly  the  importance  of  husbanding 
wisely,  and  of  utilizing  fully  all  the  home  made  manure  of  the 
farm. 
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TEST  OF  CORN  CULTURAL  IMPLEMENTS. 

By  W.  C.  Latta. 

The  test  of  corn  cultural  implements  was  begun  in  1888  and 
has  been  carried  on  continuously  for  eleven  years.  Owing  to  a 
severe  protracted  drouth  in  1893  no  results  of  value  were  obtained 
for  that  year. 

During  the  first  five  years  of  the  test  the  corn  was  planted  only 
in  drills  and  consequently  the  cultivation  was  "one  way"  only.  In 
1893  the  plan  of  the  experiment  was  changed  to  permit  trial  of 
the  implement  in  hill  planted  as  well  as  drill  planted  corn. 

Since  that  date  the  drill  has  been  cultivated  one  way  only  as 
before,  and  the  hill  planted  com  has  been  regularly  cultivated 
both  ways. 

IMPLEMENTS  UNDER  TFL\L. 

Albion  8pring'4ooth  cultiyator*  This  is  a  wheel  cultivator  with 
six  teeth  in  each  gang.  It  thoroughly  stirs  the  entire  surface  to  the 
depth  of  two  or  three  inches  and  leaves  the  soil  well  pulverized 
and  fairlv  level. 

Com  plow.  This  is  the  earliest  form  of  two  horse  corn  culti- 
vator with  two  hoes  or  shovels  in  each  gang.  This  implement 
does  not  stir  the  entire  surface  nor  does  it  pulverize  the  soil  very 
thoroughly.  It  runs  deeper  than  the  spring  tooth  cultivator  and 
throws  the  soil  into  furrows  and  ridges,  thus  tending  to  dissipate ' 
soil  moisture. 

The  Hoober  cultivator.  This  implement  has  two  blades  in  each 
gang  and  its  action  is  to  shave  the  soil  just  a  little  below  the  sur- 
face. It  stirs  the  soil  only  to  a  slight  depth  and  it  tends  to  draw 
the  dirt  toward  the  com  rows. 

Tower  cultiyator.  This  implement  shaves  the  soil  like  the  one 
just  described.  It  has  four  blades  in  each  gang  and  the  gangs 
may  be  reversed  so  as  to  throw  the  soil  alternately  to  and  from 
the  corn  rows. 

Breed's  weeder  and  harrow.  These  tools  have  been  used  to- 
gether, Breed^s  weeder  being  employed  for  the  first  two  or  thre«* 
cultivations  and  the  one  horse  harrow  being  used  for  the  later 
cultivation.  The  action  of  both  these  implements  is  quite  super- 
ficial. 

Hoke  cultivator.  This  is  a  very  high  arch  cultivator,  which 
adapts  it  well  for  the  later  cultivation.  It  has  four  spring  teeth  in 
each  gang.    The  points  of  the  teeth  are  wider  than  those  of  the 
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Albion  cultivator,  and  it  therefore  throws  the  soil  into  slightly 
larger  furrows  and  ridges  than  does  the  latter. 

Rock  Island  disk  cultivator.  This  cultivator  effects  a  thorough 
stirring,,  turning  and  pulverizing  of  the  soil,  but  as  it  had  no 
wheels,  the  depth  of  its  working  could  not  be  controlled.  It  also 
ridges  the  soil  along  the  corn  row. 

The  soil  in  which  the  experiment,  was  conducted  is  a  dark  col- 
ored compact  loam,  overlying  gravel,  which  gives  perfect  natural 
drainage.  The  soil  is  indeed  too  thoroughly  drained,  as  the 
corn  crop  is  injured  by  drouth  in  July  or  August  almost  every 
vear. 

The  soil  was  broken  seven  to  eight  inches  deep  in  the  spring 
of  each  year.  Great  care  was  taken,  throughout,  to  secure  uni- 
form soil  conditions  and  to  give  the  plats  like  treatment  in  all 
respects,  save  the  kind  of  cultivator  used. 

The  time  that  each  implement  was  under  trial  and  the  results 
as  to  average  yield  of  corn  are  shown  in  table  XXVIII. 


TABLE  XXVIII. 
Average  yields  of  corn  with  difierent  cultural  implements. 


CULTIVATOR 


Years 

under 
trial 


Bushels  p^r  acre 


Hill- 

Drill 

Aver- 

planted 

planted 

age 

58.09 

54  32 

56.20 

57.27 

53.89 

55.5^ 

54.30 

^^'^l     . 

53. 7? 

57.32 

54.38     ' 

55.8! 

54.53 

53.32 

53.9'- 
48.82 

67.61 

69.53 

68.57 

Albion    spring-tooth 5 

Corn    plow 5 

Hoobcr   cultivator • i  5 

Tower's  cultivator '  5 

Breed's  weeder  and  harrow   5 

Rock  Island  disk !  4 

Hoke   cultivator '  i 


The  iiniforinity  in  yields  will  doubtless  surprise  many,  but  thi<- 
is  what  one  would  naturally  expect  under  the  conditions  of  the 
test.  The  prime  condition  of  a  large  yield  of  corn  on  the  Station 
farm  is  an  abundance  of  moisture  during  mid  summer,  when  the 
crop  is  making  its  most  rapid  growth.  Owing  to  the  underlying 
deep  bed  of  gravel  there  is  no  reserve  of  free  water  below  to  be 
drawn  upon  during  drouth ;  and  the  amount  of  capillary  moisture 
that  the  shallow  soil  can  hold  is  quite  inadecjuate  to  meet  the  de- 
mands of  a  full  corn  crop.  It  necessarily  follows,  therefore,  that 
no  matter  ivhat  the  kind,  or  frequency  of  cultivation,  the  yield  of 
corn  on  the  college  farm  must  be  greatly  reduced  in  dry  seasons. 
On  the  other  hand,  the  natural  fertility  and  physical  condition 
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of  the  soil  of  the  Station  farm,  are  such  that  in  seasonable  years 
any  thorough  method  of  culture  which  holds  weeds  in  check  and 
keeps  the  surface  soil  reasonably  mellow  will  secure  a  good  yeild. 
It  thus  apears  that  there  are  two  leveling  agencies  at  work  in  the 
soil  of  the  Station  farm,  both  tending  to  secure  uniformity  in  yeild 
regardless  of  the  kind  of  cultivator  used.  The  first  of  these  is  a 
deficiency  of  moisture  in  midsummer,  which,  under  existing  con- 
ditions, no  cultural  implement  can  prevent.  This  is  a  leveling 
do^vn  influence.  The  second  is  the  excellent  chemical,  physical 
and  biological  condition  of  the  soil  in  seasonable  years,  which 
tends  to  secure  a  good  yield  with  any  reasonably  thorough 
method  of  cultivation.    This  is  a  levelling  up  agency. 

It  does  not  follow  that  the  results  secured  can  be  duplicated  on 
stiff  clay  or  sandy  soils,  or  even  on  dark  loams  overlying  per- 
manently moist  subsoils. 

Of  the  implements  under  trial,  the  corn  plow  (with  two  hoes  or 
shovels  in  each  gang)  and  the  Hoke  cultivator  stir  the  soil  most 
deeply.  The  former  would  do  considerable  root  pruning  at  cer- 
tain times,  if  allowed  to  run  its  full  depth.  The  aim  was  to  pre- 
vent root  pruning  as  far  as  possible.  The  Breed's  weeder  and 
harrow,  and  the  Hoober  are  the  most  shallow  working  of  the  im- 
plements tested. 

The  results  obtained  with  corn  cultural  implements  on  the  Ex- 
periment Station  farm  seem  to  justify  the  following  conclusions. 

T.  The  kind  of  implement  is  not  so  important  as  thoroughness 
and  carefulness  in  using  the  same. 

2.  In  well  drained  soils,  deeply  broken  and  well  filled  with 
humus,  deep  culture  of  the  corn  crop  does  not  seem  necessary 
at  any  stage  of  its  growth. 

3.  Under  the  conditions  which  exist  on  the  Station  farm,  and 
taking  into  account  ease  of  working,  ready  adjustability  and 
thoroughness  of  work,  the  Albion  spring  tooth  cultivatpr  has 
given  best  satisfaction  as  a  corn  cultural  implement. 

4.  It  is  easy  to  see,  however,  that  in  a  different  soil,  another  of 
the  cultivators  under  trial  might  give  the  best  satisfaction.  The 
nature  and  needs  of  the  soil  should  be  intelligently  studied  and 
the  implement  and  method  of  culture  should  be  chosen  with 
special  references  to  the  end  in  view. 
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FIELD   TESTS   OF    VARIETIES   OF    WHEAT,    COVERING 

NINETEEN  YEAR& 
By  W.  C.  Latta. 

The  testing  of  varieties  of  wheat  in  field  trials  was  begun  by  the 
Agricultural  Department  of  Purdue  University  in  1880,  and  this 
work  has  been  carried  on  continuously  to  the  present. 

In  all,  178  differently  named  varieties  of  winter  wheat  and  11 
varieties  of  spring  wheat  have  been  grown  one  or  more  years 
on  the  University  farm.  All  but  36  of  these  varieties  have  been 
tested  under  the  present  management.  Owing  partly  to  severe 
winter  killing,  partly  to  the  necessarily  small  size  of  some  plats  due 
to  the  very  limited  amount  of  seed  obtainable,  and  partly  to  fail- 
ure to  germinate  or  grow  well,  no  satisfactory  record  could  be 
made  of  the  yield  of  the  following  named  varieties,  to-wit : — Red 
Chaff,  Jenning's  White,  White  Amber,  Post,  Treadwell,  Louis- 
iana, Golden  Straw,  Trump,  Rough  Chaff,  Russian  Bearded, 
Lammas,  Nursery,  Mediterranean,  Muskingum,  Armstrong- 
White  Amber,  Australian,  Many  Headed  Egyptian,  Shumaker, 
Babcock,  Ble  de  Bordeaux,  Ble  Victoria  d'Automne,  Froment 
Bigarrd,  Froment  Rouge,  Apulia,  Nol,  Kathia,  Kujawha. 

The  spring  wheats  were  grown  only  one  season — that  of  1884. 
They  did  so  poorly  that  it  was  deemed  unwise  to  continue  the 
experiment.  The  results  of  the  trial  of  spring  wheats  as  to  yield 
are  as  follows: 

TABLE  XXVni>^. 


NAME  OP  VARIETY. 


Velvet  chaff  blue  stem. . . 

Sibley's  black  chaff 

Defiance  

Black  bearded  centennial 

White    Russian 

Hallett's  original  red 

Hallett's  Victoria  white.. 

Fultzo-clawson    

Golden  grains 

Scotch   fife 

I, est   nation 


Bushels  per  acre. 


Failed 

9.24 

7-53 
Failed 

11.88 

Failed 

Failed 

Failed 

Failed 

10.56 

12.54  


Not  only  were  the  yields  low,  and  the  grains  shrunken,  but  the 
chinch  bugs  were  also  harbored  in  damaging  numbers. 

The  following  is  a  complete  list  of  the  winter  wheats  grown,  of 
which  yields  have  been  recorded,  with  their  prominent  distin- 
guishing characteristics.  The  yield  of  each  variety,  grown  more 
than  one  year,  is  the  average  of  the  several  years  grown. 
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Varieties  of  winter  wheat  grown  during  past  19  years  at  Purdue, 

showing  average  yields* 


Cbaraoteristlc  of  variety 


No. 


NAMB 


1 
2 
8 

4 

5 
6 
7 
8 
9 
10 
11 
12 
18 
U 
16 
•6 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
3] 
38 
33 
34 
35 
36 
3/ 

as 


I  Stcen^th 
of 
I       straw 


Bearded 

or 
smooth 


I 


Ajnber 

Amerioan  Bronze 

Armstrong' 

A  inerBtroDff -IMehl-- 

TrettdwelT 

Arm  strong -Lanoatter 
Arnold's  dold-Medal. . . . 

\niold*B  Hjbrld 

Badger 

B«J. 

Bearded  Winter  Fife. . . 

Buckeye 

BudaPesth 

'Canada  Wonder 

Canadian  Hybrid 

Champion  Amber 

Ciairson 

<:)urreirs  Prolific 

Dawson's  Gk>lden  Chaff. 

Diamond  Orlt 

Dlbble8*s  Gold  Coin 

Dl«bl 

Diehl  Egyptian 

Diehl-Lanoaster 

Dlehl  Treadwell  

Oiehi-Mediterranean. . . 
Diehl- White  Amber 

DIetz  Lonirberry 

Dott  Bed 

Barly  Amber 

Barly  Arcadian 

Barly  Genesee  Giant. . 

Barlj  Ued  Ciawson 

Barly  Rioe 

Barly  Ripe 

Bgryptian 

Emporium  Soott 

European 

Extra  Barly  Oakley 


Medium  |   Smooth 
,   Bearded 


Strong 

Strong 
Weak 
Strong 
Medium 


Weak 

Medium 

tt 

•i 
tt 

Stron^r 
Medium  i 

•t 
i* 

Strong 

•< 

Medium 

•t 

Strong 

Medium 

Weak 

Strong 

Medium 

Strong 
MediuiiJ 


Smooth 


Beardec 
Smooth 


Beardec 

»i 

»t 
** 
tt 

Smooth 
»i 

tt 

t« 

II 

Bearded 
Smooth 

Benrded 

•» 

Smooth 

Bearded 

Smooth 

Bearded 

tt 

t( 

Smooth 

Bearded 

Smootn 


39  iPioley. 

40 

41 

42 

4S 

44 

4ft 

47 
48 
49 
60 
51 
52 
98 
54 
56 
60 
&7 
68 
99 

ao 

61 
02 


Pulcaster 

Faltz 

Fultzo-Clawson 

Pultzo-Mediterranean 

^nnoese 

Qerman  Amber 

(German  Emperor 

Gold  Dust 

Golden  Cross 

Haines 
Hallet'sbriglnai  Bed '. 

Harvest  Kinflr 

Harvest  Queen 

Hedgre's  Prol  Iflc 

Hermie's  Winter 

Hicks 

Hickman 

High  Grade 

Hlndooetan 

Home  Maker 

H  y  bride  Dattel 

Hybride  Lamed 

Improved  Fuliz 

Improved  Bice : 


Medium 

t. 

Weak 

Bearded 

Medium 

Smooth 

Weak 

Bearded 

»• 

Smooth 

Mfdiam 

*• 

Weak 

Bearded 

Medlam 

Smooth 

44 

tt 

44 

tt 

Strong 


t< 

tt 


tt 


Medtum 
Strong 

44 

Medium 

•  4 
tt 


Medium 

tt 

it 


t. 
Weak 


Bearded 
Eimooth 


tt 
ti 
tt 
tt 

44 
4( 


Bearded 
Smooth 


44 

It 
tt 

44 


Medium  I   Smooth    i 


Color 

of 
chaff 


White 


White 
•t 


White 

tt 

Ik 


Brown 

44 
44 
4> 


Brown 
White  ' 

•  •  •  «      •  •  ■  ■ 

White 
Brown 


Brown 
White 

White 


White 

44 


White 


Brown 

White 

Brown 

White 

Brown 

White 
ti 

Brown 


Brown 
tt 

it 

44 

White 


Color 

of 
grain 


Amber 

Bed 

White 

41 

Amber 

White 

R«d 

44 

Amber 

4. 

White 
Bed 

ii 

•i 
•i 

White 

White" 

Amber 

White 
It 

Amber 
t. 

White 
Red 
White 
Red 


Amber 

White 

Red 

4««»«>  ••• 

Red 
t* 

44 
44 

Amber 
Red 

4t 

Amber 


First 

year 

tested 


1881 
1802 
1881 

1881 
1881 
1882 
1881 
1886 
1802 
1800 
1881 
1808 
1803 
1894 
1884 
1883 
1889 
1897 
1898 
1898 
1881 
1881 
1881 
1881 


Red 


Red 

»4 
«• 

White 
Red 


I     White     i    Red 


Red 


1881 
1887 
1881 
1892 
1896 
1804 
1890 
18V7 
1}>96 
1881 
18K4 
1884 
1K86 
1884 
18«7 
3881 

1MM4 

1890 
1887 
1885 
188? 
1886 
18fl9 
188 » 
1884 
18^8 
1893 
1H84 
1890 
1885 
l«8ft 
1887 
1890 
1399 
1891 
1801 
180S 
1880 


No. 
yean- 
tester 


i 

2 

2 
5 
4 

6 

4 
4 
2 
2 
2 
3 
2 
8 
6 
2 
8 
2 
1 
2 
7 
7 
2 
8 
2 
9 
5 
1 
3 
2 
6 
2 
6 
9 
5 
7, 
4 
5 
8 
12 
h 
1 
1 
4 
4 
6 
4 
8 
5 
2 
4 
7 
1 
2 
H 
2 
1 
1 
2 

o 

3 
2 


Averaoe 

yield 

per  acre 

for  years 

tested. 

Bush. 


16.S1 
26.29 
12.20 

12.42 
24.79 
18.08 
19.20 
21.68 
26.06 
28.62 
14  41 
21.00 
28.48 
8i).76 
15.56 
26.07 
81.02 

0.88 
20.06 
22.83 
17.11 
20.60 
18.68 
18.78 
22  55 
10.12 
26.00 
12.34 
24.98 
10.09 
88.76 
34.07 
21.70 
21.01 
81.30 
22.6H 
28.21 
15.00 
24.09 
27.58 
26.46 
20.40 
12.16 

2.x 
28.38 
38.35 
24.75 
3>i.60 
20.79 
28.29 
16.5K 
21  43 
27.04 
25.21 
19.86 
25  16 
21.09 
15.  W» 
19.00 
24.79 
27.76 
17.97 
29.24 
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VaHties  of  winter  wheat  grown  during  past  19  years  at  Purdue.     (Continued) 


No. 


NAME 


Jones'  LoDflrberry  No.  1 . 

Jones'  Winter  Fife 

Kentucky  G  lant 

Kentucky  White 

Long  Amber 

Lonfl^  Berry-  Red 

Lehigh  No.  6 

Lancaster 

Landreth 

Lovett 

Martin  Amber 

McCracken 

McGhee's  White 

Mediterranean  Hybrid. .. 

Michigan  Amber 

Michigan  Wiok 

New  Columbia 

New  Hybrid  Prolific 

New  Monarch 

Nigger 

No.  102 

Oakta  Chief 

'Odessa  

Ohio  Blue  Stem 

'Ontario  Wonder 

Patagonian  Trigo 

!  Pedigree  Giant 

Perfection 

■Perkins 

Poole 

Powers 

Prl4e  of  Genesee 

; Pride  of  Illiaols  

Raub's  Black  Proliflo.... 

tted  Cross 

Re<lFultz 

Red  May 

Red  Mediterranean 

Red  Russian 

Red  Woader 

RelUble 

Reliable  Minnesota 

Rice 

Rickenbrode 

Roberts  

Riwlieater  Red  ....  

Rogers 

Rudy 

Russian  Smooth .... 

Sandomlrka 

ShHifer  

Slbleys'  Tmperial 

i-^llver  Chaff 

•Smooth  "^cott 

Stock  Fife   

Swamp       

Tappahannock  

Tasmanlan 

Tennessee  Ful tz 

'Phoiss         .  •  ....    .• 

Tuscan  Island    Mediter- 
ranean           


Characteristic  of  variety 


Strength 

of 

straw 


Strong 
Medium 

4* 
»t 

H 

Strong 
Jiedium 

Weak 

Medium 

Strong 

4* 

Medium 


Strong 
Medium 
Medium  , 

Strong 

44 

Medium 

Weak 
Medium 

Strong 
Medium 

44 

Weak 

Stronf 
Medium 


Medium 


Medium 
Strong 

44  I 

Medium 

44 

Weak     I 
Medium 

41  ' 

Weak     i 
Medium 

4t 
44 
44 


Medium 


Strong 

44 
44 

liedlum 


Weak 

Strong 

Weak 


Bearded 

or 
smooth 


Smooth 
Bearded 

•  4 

Smooth 

Bearded 

Smooth 


Bearded 

4. 

Smooth 

Bearded 

Smooth 

•  4 

Smooth   , 

Bearded 

Smooth  f 

Bearded  | 

Smooth 
i» 

44 

Bearded  ' 

44 


Smooth 

44 
k4 
44 

Bearded 
Smooth 


Color 

of 
chaff 


White 
•« 

Brown 
White 


White 
Brown 


Color 

of 
grain 


I    Ambei 

4» 

Red 
Red 
White 

44 

Red 


First 

yenr 

tested 


Brown 

Red" 

White 

Amber 

White 

Amber 

»• 

Brown 

44 

White 

4t 

Brown 
White 

Brown 
White 

•  4 
»t 
44 


Brown 


Brown 


Smooth 

Bearded 

Smooth 

t  4 

Bearded 

<• 

4i 
«4 
44 

44 

Smooth 

44 

Bearded 
Smooth 

•  4 

BeardfHl 
Smooth 

44 

Bearded 

4. 

•  4 

Smooth 

44 

Bearded 

Smooth 

Bearded 

Smooth 

Bearded 


Brown 

44 
4t 


44 


Brown 

'  •  •  •  •         •  ■ 

White 

4* 


Brown 


White 


Brown 


White 


Brown 

44 


Amber 

Red 

White 

.4 

Red 

•  4 

H 

Amber 
White 

Ambdr 


Amber 


•  •  •  • 


Red 
Amber 


Bed 

41 
44 
44 


Red 
White 

44 

Red 

Amuer 

.4 

Red 
WhiVe 


White 

Red 
Red 
White 


Red 


ISM 
1892 
1808 
1801 
1H94 
1881 
18U5 
1802 

^m) 

1881 
18^4 
1R84 
I8R4 
18«5 
188A 
1884 
1884 
188*! 

iRns 

189S 
188T 
188A 
189A 
ItWo 
18P2 
189^ 
1880 
1885 
1808 
1890 
1887 
1887 
1881 

ifm 

1894 

1887 
1800 
1889 
1881 
18»4 
1881 
1803 
1890 
1894 
1882 
]M'i 
1892 
1892 
1R8( 
1892 
1888 
1888 
18«»l 
18A8 
1»81 
18« 
1893 

i«m 
}^^\ 

l^Hfi 
1S82 

IS84 


No. 
^ears 
tested 


2 
4 
2 
A 
2 
2 
8 
4 
2 
7 
ft 
8 
6 
4 
8 
2 
10 
5 
2 
1 
0 
7 
2 
1 
1 
8 
8 
4 
1 
1 
2 
4 
1 
1 
2 
9 
1 
8 
6 
2 
7 
8 
1 
2 
I 
1 
4 
4 
A 
7 
8 
1 
2 
2 
8 
4 
1 
I 

2 

4 

I 

4 

8 


Ayerage 

yield 

p-r  acre 

for  yofifs 

tented 

Bush 


20.06 
20  2S 
18  02 
38  06 
8U.91 
12.43 
13.50 
26.74 

24  94 
20.71 
22.14 
12.08 
28.07 
10.71 

25  54 
17.90 
27.':6 
17.68 
18.83 
^S.fiO 
29.65 
25. Ul 
14.72 
10  UO 
80.47 
24.14 
29.60 
18.45 
20.00 
Mi.  07 
26.M) 
81.87 

7.01 
23.87 
31.20 
20.24 
18.07 
81. M} 
17.04 
10.63 
2^J.70 
20  97 
27.38 
80. ro 
2:1.75 
10.04 
28  04 
27.^0 
18.13 
27  37 
22.15 
80.2^ 
14  31 
32.44 
19.47 
gS.J-O 
14  38 
27.40 
11.27 
10.15 
17.75 

26  88 

2031 
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Varietiet  of  winter  wheat  grown  during  past  19  years  at  Piitiut, 


No 


12T 

lao 

131 

133 

I'SS 
134 
135 
131} 
137 

ISH 

139 
140 
141 
142 
143 
144 
145 


NA.HB 


Valley 

Veivet.  Chaff  (Beardeo/ 
Vtslvet     (vbaff,      Bro\»  n 

(Smooth) , 

Velvet      Chaff,      Wblie 

(Beardedl 

Velvet      Chaff,       WhUe 

(Smooth) 

Victoria 

WaablnirtonGlafffl 

Weedlen 

WUiits    

Wlaoonnin  Triumph 

White  Bearded  Meditei 

ranean 

White  Golden  Cross  . 

WhlieLeader 

White  Rose 

World's  Fair 

Wjandotte   

Vazoo 

Vork  White  Chaff 

Zlmmermaa 


Cbarjoteristici  of  variety. 


Strenfrtli 

of 

straw 


Hediuiii 


it 


»* 


4» 


Strong 
Mediuut 


Strooff 
Medium 


Mediuui 


Bearded 

or 
smooth 


Bearded 

Smooth 

Bearded 

Smooth 
•t 

k* 

•t 

•  4 
«i 

Bearded 
•k 

Smooth 

•• 

Beardrd 
Smooth 


Color 

of 
chaff 

Color 

of 
grain 

White 
Browu 

Red 

•• 

» 

u 

White 

it 

k4 

•1 

White 
.» 

Red 
Amber 

Brown 
White 

Brown 
Wblte 

Amber 
White 

Brown 
White 

Red 
*k 

Amber 

First 

year 

tested 


1800 
1881 

1884 

1889 

1889 
1881 
1882 
1892 
1892 
1892 
1886 

1895 
1893 
1881 
1894 
1886 
1886 
1884 
1882 


No. 
yeai 

tesbtii 


8 
18 

7 

6 

6 

a 
1 

4 

6 
1 
1 

2 

1 
2 
2 
10 
3 
3 
6 


Average 

yield 

per  acre 

for  years 

i*»»t.  d . 

Bush. 


26.99 
26.41 

27.49 
81.83 

30.43 
13.68 
16  06 
27.83 
27.36 
33.09 
16.20 

23.66 
12.93 
18.06 
80.17 
28.56 
21.12 
18.10 
25.16 
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In  recent  years  it  has  been  the  policy  of  the  Department  to 
limit  the  testing  of  wheats  to  a  few  standard  sorts  and  the  newer 
varieties  advertised  by  seedsmen.  A  few  old  varieties  are  re- 
tained from  year  to  year  to  determine  how  long  the  yield  and 
quality  can  be  maintained  without  deterioration,  and  to  furnish  a 
standard  with  which  to  compare  the  novelties  as  they  appear 
from  year  to  year.  The  following  are  some  of  the  lessons  taught 
by  the  experiments  with  varieties  of  wheat. 

1.  Varities  differ  greatly  in  their  hardiness,  adaptation  to  soil, 
and  in  their  ability  to  resist  scab  and  rust. 

2.  All  wheats  appear  to  be  equally  vulnerable  to  the  attacks 
of  loose  smut.. 

3.  Varieties  of  wheat  differ  much  in  stiffness  of  straw,  yield  and 
quality  of  grain,  under  like  conditions  as  to  soil  and  treatment. 

4.  The  light  colored  and  soft  wheats  become  darker  and  more 
flinty  as  the  result  of  trial  on  the  Station  farm. 

5.  Most  wheats  do  not  fully  sustain  the  reputation  for  prolifi- 
cacy given  them  by  the  seedsmen. 

6.  Numerous  highly  prized  new  varieties  do  not  compare  at  all 
favorably  with  standard  well  known  wheats. 

7.  All  varieties  of  wheat  appear  very  susceptible  to  treatment. 
If  neglected  they  will  deteriorate,  but  they  will  quickly  respond 
to  generous  treatment  in  the  way  of  careful  selection  of  seed, 
proper  fertilization  and  preparation  of  soil,  etc. 

8.  Varieties  of  wheat  do  not  necessarily  "run  out."  Under 
proper  care  the  yield  and  quality  of  acclimated  wheats  may  be 
maintained  from  year  to  year. 

9.  It  is  imposible  to  predict  on  the  record  made  here,  what 
any  given  wheat  will  do  in  a  different  soil  or  in  a  remote  part  ot 
the  State.  In  some  cases,  two  wheats  do  equally  well  here,  when 
if  taken  elsewhere  vary  so  greatly  that  one  may  prove  a  decided 
success,  and  the  other  a  failure. 

10.  No  "rust  proof"  or  "fly  proof"  wheat  has  been  found ;  and 
none  of  the  wheats  tried  have  been  able  to  pass  severe  winters 
uninjured. 
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FORAGE  CROPS. 
By  W.  B.  Anderson. 

The  purpose  of  this  report  is  to  call  the  attention  of  stockmen 
to  a  number  of  forage  crops,  new  and  old,  that  may  lengthen  the 
pasture  season  or  that  may  be  used  as  a  supplemental  forage 
when  drouths  make  the  pastures  insufficient  to  secure  profitable 
returns. 

To  prolong  the  pasture  season  would  add  millions  of  dollars 
to  the  live  stock  interests.  It  would  enable  the  farmer  to  keep 
more  stock  on  the  same  area  of  land,  the  by-products  of  the  farm 
could  be  better  utilized  and  more  manure  would  be  produced  and 
returned  to  the  soil.  It  would  also  prevent  millions  of  sheep  and 
cattle  from  being  placed  upon  the  market  during  the  fall  months, 
in  an  unfinished  condition  causing  a  glutted  market  and  falling 
prices. 

Following  will  be  found  a  list  of  forage  crops  that  have  been 
grown  for  several  years  here  and  elsewhere  in  Indiana..  Also  a 
number  of  plants  that  have  been  tested  at  the  Station  but  one  sea- 
son. 

Experiments  at  the  Station. 

The  soil  is  a  dark  brown  loam,  with  considerable  gravel  here 
and  there  near  the  surface.  From  12  to  24  inches  below,  the  sub- 
soil consists  largely  of  coarse  gravel  which  gives  perfect  drainage 
and  in  a  dry  season  does  not  contain  sufficient  moisture  to  pro- 
duce a  maximum  vield. 

The  season,  however,  was  a  very  favorable  one  and  the  well 
distributed  rainfall  supplied  moisture  during  the  greater  part  of 
the  season. 

Breaking  and  cultivating.  The  land  was  broken  about  eight 
inches  deep,  turning  under  a  coating  of  barn  yard  manure.  A 
perfect  seed  bed  was  made  before  planting. 

The  various  crops  to  be  tested  were  planted  June  i  and  2,  when 
the  ground  was  warm  and  full  of  moisture.  Two  plats  were  sown 
of  each  variety,  using  a  wheat  drill.  In  sowing  one  plat,  the  drill 
was  set  at  one  bushel  per  acre  (drill  hoes  eight  inches  apart)  every 
drill  hoe  sowing,  and  the  other  plat  was  sown  with  the  drill  set  at 
two  bushels  per  acre.  The  two  intervening  hoes  were  cJosed. 
Thi^  gave  a  distance  of  24  inches  between  the  drilled  rows. 

All  plats  sown  in  rows  24  inches  apart  were  cultivated  during 
the  early  growth  of  the  crop  with  a  spring-toothed  cultivator. 
The  plats  sown  in  drills  eight  inches  apart  received  no  cultivation. 
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Common  field  corn  was  sown  in  rows  only.  It  furnished  an 
abundance  of  forage  from  August  i  to  September  15.  If  planted 
early  and  in  successive  periods,  it  can  be  made  to  furnish  forage 
from  July  15  to  October  15. 

Stowell's  Erergjttetk]  grew  well  in  the  cultivated  rows,  but  very 
poorly  in  the  uncultivated  rows  eight  inches  apart.  Its  rapid 
growth  makes  it  ready  for  feeding  earlier  than  field  corn.  It  can 
be  used  as  a  forage  from  July  i  to  August  i.  The  forage  from 
this  crop  is  well  suited  to  supplement  short  pastures. 

Kafir  CoriL 

Two  varieties  of  Kafir  corn  were  tested,  viz : — Red  and  White. 
The  growth  and  yields  of  the  two  varieties  were  apparently  the 
same.  The  sowing  was  too  thick  on  both  plats  to  secure  the  best 
yields.  The  stalks  were  too  small  to  support  the  heads,  hence 
ihe  crop  lodged  badly.  Kafir  corn  is  not  equal  to  field  corn  for 
forage ;  our  stock  has  not  eaten  it  so  well  and  at  the  Station  farm 
it  yields  less  per  acre.  Its  redeeming  feature  is  its  ability  to  with- 
stand drouth.  It  will  oftentimes  produce  a  second  growth  that 
affords  considerable  forage.  The  cultivated  rows  produced  the 
best  yields. 

Sweet  Sorghum. 

The  Orange  and  the  Amber  varieties  were  sown.  These  two 
varieties  are  on  a  par  as  forage  crops.  They  were  also  sown  too 
thick  unless  intended  for  pasture.  The  crop  lodged  badly  on 
both  plats.  The  cultivated  rows  made  better  yields  than  the  solid 
sowing. 

All  kinds  of  stock  ate  sweet  sorghum  greedily.  The  early  cut- 
ting produced  a  second  crop  that  came  into  head  and  almost 
equaled  the  first  crop  in  yield.  Every  farmer  in  need  of  a  forage 
crop  should  give  this  plant  a  trial. 

Four  varieties  of  sweet  sorghum  were  sent  here  for  trial  by  the 
United  States  Department  of  Agriculture,  Washington,  D.  C. 
Because  of  the  small  amount  of  seed  sent,  the  varieties  were  sown 
in  rows  24  inches  apart,  at  the  rate  of  one  bushel  per  acre.  Every 
variety  grew  larger  and  taller  than  the  Orange  or  Amber,  and 
made  much  larger  yields.  The  varieties  tested  are  named  below 
in  order  of  yield : — Coleman's,  Kansas  Orange,  the  M.  B.,  and  Fol- 
crer's  EarlxK  One  vear's  test  is  not  sufficient  to  determine  the 
compartive  merits  of  these  new  varieties.    Their  increased  yields 


it 

over  the  older  varieties  are,  no  doubt,  largely  due  to  thinner  sow- 
ing of  seed. 

Dwarf  Essex  Rape. 

This  forage  has  been  in  somwhat  general  use  in  Canada  and 
the  northern  States  for  several  years.  A  number  of  farmers  in 
Indiana  report  very  favorably  upon  the  economic  value  of  this 
plant.  It  can  be  sown  as  early  as  the  ground  will  permit  in  the 
spring  and  if  a  succession  of  forage  is  desired  through  the  sum- 
mer, it  may  be  sown  at  intervals  of  two  or  three  weeks,  thus  fur- 
nishing food  for  the  greater  part  of  the  season.  If  sown  in  July  or 
August,  in  a  good  season,  it  will  furnish  pasture  until  a  hard 
freeze  kills  it,  often  times  until  December  15,  or  even  until  the 
holidays.  It  fills  the  gap  made  by  drouth  in  late  summer  and 
fall.  If  cut  for  soiling  or  pastured  close,  it  will  in  a  favorable  sea- 
son grow  a  second  or  even  a  third  crop  without  resowing.  Like 
other  rapid  growing  plants,  an  abundance  of  miosture  is  needed, 
to  secure  good  results.  The  seed  bed  should  be  well  prepared 
and  free  from  weeds.  If  sown  broadcast  from  three  to  five  pounds 
per  acre  are  recommended.  If  a  good  seed  bed  and  an  abundance 
of  moisture  are  provided  the  minimum  amount  is  sufficient.  In- 
crease this  amount  if  less  favorable  conditions  prevail.  The  rate 
per  acre  when  sown  in  rows  varies  from  one  to  three  pounds.  It 
will  usually  pay  to  cultivate  the  rape,  in  which  case  sow  in  rows 
18  to  24  inches  apart.  The  rape  may  be  sown  in  the  standing 
com  at  the  time  of  the  last  cultivation  and  thus  save  expense  in 
the  preparation  of  the  seed  bed.  This  plant  is  especially  recom- 
mended to  farmers  growing  sheep  and  swine. 

Leguminous  Plants. 

In  estimating  the  agricultural  value  of  leguminous  plants, 
more  must  be  considered  than  the  yield  in  pounds  of  seed,  stalk, 
and  foliage.  The  roots  become  abiding  places  for  bacteria  that 
are  capable  of  converting  inert  nitrogen  into  an  available  form 
for  plant  growth.  Again  the  food  contained  in  the  leguminous 
plants  is  much  more  valuable  than  that  found  in  an  equal  weight 
of  other  plants,  as  corn  or  sorghum,  because  of  the  greater  pro- 
portion of  protein  compounds. 

These  plants,  as  rule,  do  not  produce  so  large  a  yield  per 
acre  as  the  grain  producing  plants  and  are  not  so  well  eaten  by  all 
kinds  of  stock. 
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Soy  Beans. 

Six  varieties  were  grown  at  the  Station  in  1898,  with  the  fol- 
lowing results : 

Black  (Home  gjown  seed).  This  variety  grew  28  to  30  inches 
high.  The  solid  sowing  was  equal  to  the  cultivated  rows  in  yield 
or  forage  and  seed.  Since  this  bean  is  larger  than  the  ordinary 
soy  bean,  the  drill  should  be  slightly  opened  to  permit  the  same 
rate  of  seeding.  This  bean  was  ripe  September  18,  and  made  a 
fair  yield  of  forage  and  seed. 

Medium  Black.  The  height  was  24  to  28  inches.  The  yield  of 
forage  and  seed  was  about  the  same,  on  both  plats.  It  was  ripe 
September  18  and  produced  a  good  yield  of  seed  and  a  medium 
yield  of  forage. 

Early  White  is  valuable  as  an  early  bean.    It  was  ripe  Aug.  31 
Height  18  to  24  inches.    It  yields  a  small  amount  of  forage  and 

seed. 

Yellow  was  ripe  Septmber  8.  Height  28  to  30  inches.  The 
best  yields  were  secured  in  the  cultivated  rows. 

Edamane  was  ripe  September  1 5  and  produced  a  good  yield  of 
forage,  but  a  poor  yield  of  beans.    Height,  34  to  38  inches. 

Medium  green  produced  a  heavy  yield  of  beans  in  the  cultivat- 
ed rows,  and  reached  a  height  of  34  to  38  inches. 

Yamagata  is  very  late,  and  failed  to  produce  a  solid  bean. 
It  will  furnish  an  abundance  of  forage  and  in  a  favorable  season 
would  grow  a  good  yield  of  beans. 

The  soy  bean  has  been  very  favorably  commented  upon  by  the 
Kansas  Experiment  Station  where  the  bean  meal  was  used  in 
forming  a  feeding  ration  for  hogs.  ^  For  every  bushel  of  feed 
given,  the  following  gains  were  made : 

Kafir  corn  meal 7-5  pounds 

Kafir  corn  meal,  4-5,  soy  bean  meal,  1-5 12  pounds 

"The  hogs  fattened  with  soy  bean  meal  have  just  been  market- 
ed, while  those  not  having  it  will  not  be  ready  for  four  or  five 
weeks." 

Cow  Peas. 

The  cow  pea  has  been  grown  for  three  years.  Every  season 
an  excellent  growth  of  vine  was  secured.  Four  varieties  were 
tested  in  1898.  The  yield  of  seed  and  growth  of  vine  were  de- 
cidedlv  in  favor  of  the  cultivated  rows.  However,  if  cow  peas  are 
grown  for  green  manure,  the  solid  drill  sowing  would  prove  pre- 
ferable, because  the  vines  would  be  more  easily  turned  under  and 
'Kansas  Press  Bulletin,  No.  24. 
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a  perfect  net  work  of  roots  would  permeate  the  entire  soil.  When 
solid  sowing  is  resorted  to,  the  soil  should  be  free  from  weeds  and 
in  perfect  tilth.  If  a  yield  of  seed  is  desired,  and  cultivation  can 
be  given,  sowing  in  rows  20  to  24  inches  apart  will  be  the  better 
method.  The  stock  on  the  Station  farm  cared  verv  little  for  the 
cow  pea  vines.  No  experiments  have  been  made  in  feeding  the 
grain.  The  green  stems  do  not  cure  readily  in  this  climate  and 
are  therefore  not  so  well  suited  for  hay  as  the  clovers.  The  fol- 
lowing varieties  were  tested : 

Wonderbil  produced  a  very  rank  vine  growth,  especially  in  the 
cultivated  rows.  It  would  produce  an  abundance  of  green  for- 
age or  green  manure.  It  came  into  bloom  September  18,  but 
failed  to  produce  seed. 

Black   was  very  irregular  in  its  ripening — some  vines  in  bloom, 

others  with  green  or  even  matured  pods.  It  produces  a  medium 
amount  of  forage.  In  a  long  growing  season  this  variety  would 
doubtless  produce  a  fair  yield  of  seed. 

Whip  #*  Poor **  Will  made  a  fair  vine  growth  and  matured  an  ex- 
cellent crop  of  seed.  Its  rapid  growth  and  early  maturity  recom- 
mend it  as  a  useful  variety  in  this  latitude. 

Clay  made  a  very  poor  growth  of  vine  and  produced  no  seed. 
The  plants  from  the  start  showed  little  vitality.  This  perhaps  was 
partly  due  to  a  poor  quality  of  seed.  It  is  inferior  to  the  other 
varieties  as  a  forage  or  for  seed. 

Field  Peas  (New  Varieties). 

Two  varieties  of  field  pea  were  tested  in  1898.  The  Idaho  was 
grown  the  previous  year.  The  Russian  was  sent  there  by  the 
United  States  Department  of  Agriculture,  Washington.  D.  C, 
and  was  given  its  first  trial. 

These  varieties  are  far  inferior  to  the  soy  bean  or  cow  pea. 
Results  of  limited  tests  made  with  them  here,  are  against  their 
use  as  forage  crops. 

Miscellaneous  Crops* 

Canada  field  peas  and  oats  have  been  sown  repeatedly  in  com- 
bination and  have  given  very  satisfactory  results  as  a  forage, 
both  in  the  green  and  cured  state.  The  mixture  forms  an  almost 
"balanced  ration",  is  very  palatable  and  produces  heavy  yields. 
It  has  been  tested  at  this  Station  and  on  a  number  of  farms  in 
this  State  for  a  number  of  years.  Since  oats  and  Canada  peas 
both  are  able  to  stand  light  frosts  without  injury,  the  seed  can 
be  sown  very  early  in  the  spring  and  will  produce  a  forage  for 


early  summer  use.  If  planted  at  intervals  of  about  two  weeks  a 
succession  of  valuable  forage  may  be  secured  throughout  the 
season.  If  fall  forage  is  desired  barley  or  spring  rye  should  be 
substituted  for  the  oats. 

Any  of  the  mixtures  will  usually  grow  on  the  great  variety  of 
soils  throughout  the  state.  The  land  should  be  plowed  deep  an  1 
all  sod  or  manure  well  turned  under. 

After  a  good  seed  bed  has  been  secured  the  oats  may  be  sown 
broadcast  on  the  ground  and  followed  with  a  wheat  drill.  This 
method  places  the  peas  deeper  in  the  ground  than  the  oats  and 
the  drill  tends  to  cover  the  oats  near  the  surface.  For  two  years 
past  on  the  Station  farm  we  have  mixed  the  oats  and  peas  to- 
gether, half  and  half,  and  drilled  them  in  with  a  common  wheat 
drill  with  entirely  satisfactory  results. 

The  rate  of  sowing  varies  in  common  practice,  according  to 
the  nature  of  the  soil  and  the  use  for  which  the  crop  is  intended. 
If  sown  on  very  fertile  land  and  for  grazing  purposes,  ij  to  2 
bushels  of  each  per  acre  may  be  sown.  If  on  thinner  land,  or  if 
intended  for  soiling  purposes  and  hay,  one  bushel  of  peas  with 
one  bushel  of  oats  will  doubtless  give  more  satisfactory  results. 
This  forage  mixture  should  be  given  a  trial  wherever  a  supple- 
mental forage  crop  is  neded. 

Vetches. 

The  Hairy  or  Sand  vetch  was  tested  last  season.  This  variety 
is  an  annual  leguminous  plant,  a  native  of  western  Asia  .  It  was 
first  introduced  into  the  United  States  in  1847.  It  is  a  trailing 
herb,  one  to  two  feet  long.  The  flowers  are  purple.  The  stems 
are  covered  with  fine  hairs.  It  may  be  sown  in  the  spring  if 
wanted  for  summer  forage,  or  if  sown  in  August  it  will  provide 
late  fall  pasture  and  afford  very  early  pasture  in  the  spring. 

This  plant  should  be  sown  with  a  "nurse  crop,"  as  oats,  if  sown 
in  the  spring,  or  rye  if  sown  in  the  fall.  The  nurse  crop  supports 
the  trailing  stems  of  the  vetch  and  prevents  its  being  injured  by 
coming  in  contact  with  the  soil.  The  seed  is  too  high  priced  to 
permit  the  extensive  growing  of  this  plant  at  present. 

Co-operative  Experiments. 

To  gather  information  in  regard  to  the  adaptibility  of  these 
forage  crops  in  different  parts  of  the  State,  letters  of  inquiry  were 
sent  out  to  persons  residing  in  northern,  central  and  southern 
Indiana.    Extracts  from  the  replies  are  given  below : — 
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From  C.   B.  Benjamin,  Lake  Co.      Stowell's  Everiprecn,— 

"Usually  plant  about  May  24.  Estimate  yield  is  40  bushels  per 
acre.  May  be  fed  green  and  cured  for  fodder.  This  is  a  most  ex- 
cellent feed  to  tide  cattle  over  a  drouth." 

'^Canada  Field  Pea  and  oats  are  sown  about  April  14,  at  the 
rate  of  one  bushel  of  peas  and  two  bushels  of  oats  to  the  acre. 
The  yield  of  grain  is  about  35  bushels  per  acre.  If  cut  and  cured 
for  hay  the  yield  is  usually  about  two  and  one  half  tons  per  acre. 
This  mixture  when  fed  green  or  cured  for  hay,  is  nearly  equal  to 
clover.  It  is  an  excellent  soil  renovator  and  is  verv  desirable  for 
feed.  From  my  own  experience  and  from  that  of  my  neighbors, 
I  can  recommend  sweet  corn,  mangels  and  peas  and  oats." 

From  Cal  Husselman,  DeKalb  Co.  Stowell't  Evergreen, — 
''Usually  plant  about  May  10  at  the  rate  of  six  quarts  per  acre. 
It  is  fed  green  on  grass  and  yields  25  to  30  tons  per  acre.  It  is 
the  best  soiling  crop  grown  on  the  farm." 

**Grey  Eye  and  Early  Black  cow  peas  have  been  planted  from 
June  to  August  at  the  rate  of  16  quarts  per  acre.  The  cow  pea  has 
been  used  for  green  manure  only. 

''Crimson  clover  is  sown  here  in  July  and  Aug-ust  at  the  rate 
of  20  quarts  per  acre  and  is  used  for  a  green  manure  and  a  clover 
crop." 

FromJ.  J.  W.  Billingsley,MarionCo.  Sto well's  Evergreen  - 
*' Plant  as  soon  as  the  ground  is  in  suitable  condition,  following 
up  with  another  plat  10  days  later,  and  so  on,  planting  at  four  or 
five  diflferent  periods. 

''Sorghum is  planted  as  soon  as  the  soil  is  warm  enough  to  secure 
good  germination.  The  soil,  for  sorghum,  should  be  well  pulver- 
ized and  free  from  weed  seeds.  After  the  ground  is  made  fine  and 
level,  planting  is  done  with  a  two  horse  wheat  drill  sowing  about 
i^  bushels  per  acre.  It  requires  no  cultivation,  except  to  pull 
the  large  weeds  before  the  sorghum  shades  the  soil.  We  com- 
mence cutting  the  sorghum  when  about  three  feet  in  height,  and 
later  in  the  season,  if  a  favorable  one,  the  second  crop  will  be 
quite  as  good  as  the  first,  and  the  stalks  finer. 

*'Oats  and  peas  have  been  used  for  forage,  sowing  one  bushel 
of  peas  to  I J  bushel  of  oats.  They  grow  rank  in  rich  land.  The 
cows  will  hunt  out  the  oats  and  leave  the  peas.  Later  in  the  fall, 
early  varieties  of  corn  are  planted  to  give  a  succession  of  forage." 

From  D.  B.  Johnson,  Morgan  Co.  ,  Canada  field  peas  and  oats  — 
*'have  been  grown  here  two  seasons  and  judging  from  their 
growth  they  would  make  an  excellent  soiling  crop,  but  there  is 
too  great  a  difference  in  the  time  of  ripening  between  the  peas 
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and  the  oats  to  secure  a  valuable  hay  crop.  The  peas  were  dead 
ripe  and  shelling  out  when  the  oats  were  in  condition  to  cut. 

From  N.  D.  Gaddy,  Jennings  Co  ,  ''Kafir  com  is  sown  at  the 
rate  of  one  to  four  quarts  per  acre  and  cut  for  fodder.  Corn  is 
better  than  kafir  corn. 

''Soy  beans  are  sown  in  May  and  June,  one-half  bushel  per 
acre.  Estimated  yield  of  seed  is  20  bushels  and  of  hay  one  and 
one-half  tons  per  acre. 

*  'Cow  peas  are  sown  here  in  May  and  June,  one-half  to  one 
bushel  per  acre,  and  yield  about  20  bushels  of  seed  and  one  to  two 
ions  of  hay  per  acre.  They  are  better  than  soy  beans  for  hay  and 
as  a  fertilizer.    They  may  be  sown  in  rows,  drills  or  broadcast. 

The  Whip/poor^wili,  Black  Eye  and  the  Black  have  been  test- 
ed and  usually  mature  seed.  The  Wonderful  does  not  produce 
seed  as  a  rule.  For  hay,  cut  when  the  pods  are  filled,  but  before 
any  are  ripe." 

From  T.  E.  Ellison,  Allen  Co.  "Experiments  here  show 
the  kafir  and  sweet  sorghum  to  be  inferior  to  field  com. 

*  Teas  and  oats  are  grown  annually  and  make  excellent  hay  or 
may  be  placed  green  in  the  silo.  This  forage  is  cut  when  coming 
into  bloom  and  produces  from  six  to  seven  tons  of  dry  hay  per 
acre.  There  is  a  great  deal  of  work  connected  with  curing  it 
for  hay.  It  is  allowed  to  remain  for  a  long  time  in  cocks  to  per- 
fect the  curing  process." 

From  Dr.  H.  S.  Wolfe,  Floyd  Co.  *'Cow  peas  should  be 
planted  when  the  ground  is  warm  and  mellow.  They  may  be 
sown  with  a  wheat  drill.  The  yield  of  forage  may  be  greatly  in- 
creased by  using  fertilizer.  Sow  one  bushel  per  acre  with  drill, 
one-half  bushel  if  planted  in  rows  and  one  and  one-fourth  if  sown 
broadcast.  Cow  peas  may  be  used  for  pasture,  as  a  hay  or  a  soil- 
ing crop.  Stock  will  learn  to  eat  cow  peas  readily.  They  equal 
clover  as  a  fertilizer  and  are  superior  to  it  in  low  wet  lands. 
Fifteen  bushels  of  seed  and  two  and  a  half  tons  of  hav  are  esti- 
mated  yields  per  acre.  The  Black,  Whip-poor-will  and  Clay  have 
been  grown. 

*'The  Black  is  preferred  in  this  locality.  No  one  will  go  amiss 
who  sows  cow  peas  in  any  way." 
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ANALYSES  OF  FEEDING  STUFFS 

By  H.  A.  Huston  and  A.  H   Bryan. 

Analysis  of  large  green  okra  seed.  Very  few  analyses  of  this 
material  are  on  record.  The  plant  is  botanically  a  near  relative 
of  the  cotton  plant,  and  since  cotton  seed  is  so  generally  used,  it 
may  be  of  interest  to  record  additional  facts  about  the  okra  seed. 

TABLE  XXK. 


SUBSTxVNCES 


Moisture   

Ether  extract. 
Crude  protein. 
Crude  fibre . . . 

Ash   

Carbohydrates 


Total  nitrogen 

Albuminoid   nitrogen 

Amide  nitrogen 

Starch  (diastase  method) 

Carbohydrates  extracted  hy  i]4  per  cent,  sodium 
hydrate 


Air  dry 
condition. 
Per  cenl. 


6.45 
15.98 
22.18 

23.99 
4.20 

27.20 


Water 

free. 

Per  cent. 


17  08 
23.70 
25.64 
4.49 
29.07 


3-542 

3.870 

3.350 

3.661 

0.192 

.219 

14.06 

14.92 

13.15 


14.05 


The  carbohydrates  extracted  by  ij  per  cent,  sodium  hydrate, 
are  determined  by  making  the  usual  extraction  with  ij  per  cent, 
sulphuric  acid,  following  the  ether  extraction.  The  residues,  3 
or  4,  are  dried  and  weighed,  nitrogen  determined  in  i  or  2  ,and 
the  usual  fibre  determination  completed  with  the  other  two.  The 
sum  of  the  albuminoids,  and  residue  from  the  treatment  with  i:} 
per  cent,  sodium  hydrate  subtracted  from  the  residue  from  the 
treatment  with  sulphuric  acid,  gives  the  amount  of  nitrogen  free 
material  removed  by  the  sodium  hydrate. 

In  the  case  of  the  okra  seed,  the  sum  of  this  nitrogen  free 
material  extracted  by  dilute  alkali,  and  the  actual  starch,  is  prac- 
tically identical  with  the  "carbohydrates,"  as  determined  by  differ- 
ence, indicating  that  starch  was  the  only  carbohydrate  removed 
from  this  seed  by  sulphuric  acid. 

The  oil  extracted  from  okra  seed  failed  to  react  with  sul- 
phur, carbon  bisulphide  and  amyl  alcohol,  the  characteristic  test 
for  cotton  seed  oil. 

Buckwheat.  The  following  figures  in  Table  XXX,  are  of 
a  sample  of  buckwheat. 


68 


TABLE  XXX. 
Buckwheat.      Whole  grain. 


SUBSTANCES. 


Moisture    

Ether  extract. 
Crude  protein. 
Crude  fibre . . . 

Ash  

Carbohydrates 


Total  nitrogen 

Albuminoid   nitrogen 

Amide  nitrogen , 

Starch    (diatase  method) 

Carbohydrates  extracted  by  dilute  sodium  hy- 
drate    

Galactan    

Pentosans 


Air  dry 

condition . 

i'erccnt. 

Water 
free. 
Per  cent. 

9.22 

2.72 

13.62 

10.25 

1.76 

62.43 

2.96 
14.84 
II. 17 

1.92 
69.11 

2.18 

1.65 

0.53 
53.28 

6.01 
0.28 
6.82 

2.40 

1.82 

0.58 

58.05 

7.43 
0.30 

7.43 

Structurally,  the  buckwheat  plant  occupies  an  intermediate 
position  between  plants  yielding  a  high  amount  of  galactan,  such 
as  the  clovers,  and  those  low  in  galactan,  such  as  the  grasses. 
Chemically,  it  does  not  occupy  the  same  relative  position,  since 
the  content  of  galactan  is  relatively  low. 

Rauh's  Stock  Food. 

A  special  cattle  food.  This  is  highly  nitrogenous  food,  in- 
tended to  increase  the  flow  of  milk.  It  is  rather  unusual,  since  it 
contains  a  lars^e  amount  of  animal  matter.  It  is  a  mixture  of  side 
products  of  flour  or  hominy  mills,  with  side  products  of  the  pack- 
ing house  in  the  form  of  cracklings,  The  mixture  has  the  odor 
of  the  cracklings  and  the  cattle  did  not  take  it  readily.  To  remedy 
this,  the  manufacturer  added  some  fenugreek. 

TABLE  XXXI. 


SUBSTANCES 


Moisture    

Ether    extract 

Crude  protein 

Crude    fibre 

Ash    

Carbohydrates 

Total    nitrogen 

Albuminoid   nitrogen 

Amide  nitrogen 

Starch  (diastase  method) 

Carbohydrates  extracted  by  iJ4  per  cent  sodium 
hydrate   


Natural 
condition 

Water 
free 

11.94 

9.74 
53.70 

11.05 
60.98 

1. 15 
0.23 

1.30 
0.26 

23.24 

26.41 

8.56 
7.28 
1.28 

9.72 
8.27 
1.45 

17.77 

20.19 

3.96 

4.50 
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This  iood  is  very  high  in  both  fat  and  protein.  It  was  tried 
en  an  extended  scale  in  a  large  dairy,  but  abandoned  on  ac- 
count of  the  general  dislike  of  the  cattle  for  it. 

Diftillery  slop.  Table  XXXII  shows  the  same  composition  of 
a  sample  of  distillery  slop  sent  the  Station. 

TABLE  XXXn. 


Dittillefy  slop. 


SUBSTANCES. 


Dry  matter 

Water 

Ether   extract 

Crude  protein 

Crude    fibre 

Ash    

Carbohydrates    

Total    nitrogen 

Albuminoid   nitrogen 

Aniide  nitrogen 

Starch  (diastase  method) 

Carbohydrates  extracted  by  dilute  sodium  hy 
drate  


In  ori^nal 
condition. 
Per  cent. 

Water 

free. 

Per  cent . 

4.22 
95.78 

•  •  •  • .    •  • 

0.38 

9.13 

1.22 

28.41 

0.29 

6.81 

0.02 

0.45 

2.31 

55.20 

.192 

4.54 

.144 

3.40 

.048 

1. 14 

0.63 

14.93 

0.38 

9.13 

It  is  of  interest  to  note  that  the  diastase  method  shows  con- 
siderable starch  remaining  after  the  operations  of  the  distillery 
are  completed.  A  ton  of  this  distillery  slop  would  contain  only 
as  much  dry  matter  as  one  and  two-thirds  bushels  of  corn.  The 
proportions  of  the  ingredients,  however,  are  diflFerent,  since  the 
total  protein  in  a  ton  of  the  slop  is  equal  to  that  in  four  bushels 
of  corn.  The  apparent  value  of  this  is,  however,  reduced  some- 
what by  the  fact  that  over  one-fourth  of  the  nitrogen  is  in  the 
amid  form  and  not  in  the  form  of  real  albuminoids. 

Comparison  of  protein  content  of  two   samples  of    corn*    A 

sample  of  corn  was  received,  for  which  the  grower  claimed  super- 
ior feeding  qualities,  basing  the  claim  largely  on  the  shape  of  the 
kernel.  The  protein  content  of  this  corn  was  compared  with  the 
protein  content  of  a  sample  of  Purdue  yellow  corn,  raised  on  the 
Station  farm.  This  corn  had  a  kernel  very  diflFerent  in  shape.  Cal- 
culated to  dry  matter,  the  corn  for  which  special  claim  was  made 
contained  12.5  per  cent,  of  protein,  while  the  Purdue  yellow  con- 
tained 12.2  per  cent,  of  protein.  As  the  diflference  was  so  slight, 
no  further  work  was  done  on  the  subject.     The  protein  con- 
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lent  of  both  samples  is  about  two  per  cent,  above  the  average,  for 
dent  corn. 

Composition  of  mangels  and  of  sugar  beets.  On  the  Station 
farm  there  were  raised  the  past  season  four  varieties  of  mangels 
and  many  varieties  of  sugar  beets. 

The  use  of  beets  as  a  succulent  food  is  on  the  increase,  and 
it  may  be  of  interest  to  compare  the  mangels  with  the  sugar  beet, 
which  latter  is  also  growing  in  favor  as  a  stock  food.  Both  sugar 
beets  and  mangels  are  subject  to  a  bacterial  disease.  An  analysis 
of  diseased  sugar  beets  of  same  kind  and  average  weight  as  sound 
beets  is  also  included  in  table  XXXIII. 

The  most  notable  difference  between  the  mangels  and  the 
sugar  beets  is  the  amount  of  water  present  in  the  mangels.  On 
the  basis  of  the  average  dry  matter  shown  in  the  analysis  of  the 
mangels,  it  would  require  2.4  tons  of  mangels  to  yield  as  much 
dry  matter  as  one  ton  of  sugar  beets.  Stated  in  another  form, 
when  the  farmer  harvests  a  ton  of  mangels  he  harvests  1846.6 
pounds  of  water  and  153.4  pounds  of  feeding  material;  when 
he  harvests  a  ton  of  sugar  beets,  he  harvests  1630.2  pounds  of 
water  and  369.8  pounds  of  feeding  material.  It  is  cheaper  to 
raise  water  with  a  pump  than  to  haul  it  in  from  the  harvest  field 
and  provide  storage  for  it. 

It  is  often  stated  that  mangels  contain  more  protein  than 
sugar  beets.  These  analyses  show  that  the  crude  protein  of  the 
sugar  beets  raised  on  the  same  land  is  greater  than  the  average 
protein  content  of  the  mangels.  Other  analyses  of  sugar  beets 
and  mangels  show  the  same  thing.  Not  only  is  the  crude  protein 
of  the  sugar  beets  greater  than  that  of  the  mangels,  but  the  real 
albuminoids  of  the  sugar  beets  are  43  per  cent  greater  than  are 
real  albuminoids  of  the  mangels.  The  crude  protein  of  feeding 
materials  is  calculated  by  multiplying  the  total  nitrogen  by  6.25. 
In  the  case  of  seeds,  no  serious  error  is  introduced  by  this,  since 
nearly  all  the  nitrogen  in  seeds  is  in  the  form  of  real  albuminoids. 
Hut  in  the  case  of  green  feeds  it  often  happens  that  a  considerable 
portion  of  the  nitrogen  has  not  been  stored  in  the  form  of  real 
albuminoids,  but  in  a  form  having  a  lower  nutritive  value.  In  the 
case  of  beet  roots,  this  difference  is  greater  than  in  most  other 
feeds,  for  considerable  of  the  nitrogen  is  in  the  form  of  nitrates, 
which  have  no  feeding  value,  but  are  even  injurious. 

The  reason  for  the  belief  that  mangels  are  richer  in  protein 
than  sugar  beets  are,  has  probably  been  due  to  a  misunderstand- 
ing growing  out  of  the  fact  that  the  ratio  between  the  protein 
and  carbohydrates  is  closer  in  mangels  than  in  sugar  beets.  This 
is  not  due  to  any  deficiency  in  the  absolute  quantity  of  protein 
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in  the  sugar  beets,  but  to  the  deficiency  of  sugar  in  the  mangels. 
The  regular  diastase  method  gives  something  which  is  en- 
tered as  starch,  although  it  is  perhaps  doubtful  if  real  starch  ex- 
ists in  the  roots.  It  will  be  noticed  that  in  the  case  of  the  sugar 
beets,  where  sugar  was  determined  by  the  polariscope,  the  sum 
of  the  sugar,  starch  and  carbohydrates  extracted  by  sodium 
hydrate  from  the  residue  left  on  treating  with  dilute  sulphuric 
acid  exceeds  the  total  carbohydrates  of  the  fodder  analysis.  This 
is  doubtless  due  to  the  destruction  of  some  sugar  in  drying  the 
material.  This  is  a  difficulty  met  with  in  handling  other  material : 
in  looking  up  analyses  of  tomatoes,  for  example,  a  considerable 
number  of  cases  were  found  where  the  sum  of  the  sugar,  malic 
acid  and  ash  exceeded  the  total  dry  matter. 

In  view  of  the  fact  that  the  sugar  beets  contained  40  per  cent, 
more  real  albuminoids  and  223  per  cent,  more  carbohydrates  than 
the  mangels,  it  would  seem  that  the  higher  feed  value  of  the 
sugar  beets  would  more  than  compensate  the  grower  for  the 
extra  cost  of  harvesting  them. 

MATERIAL  FOR  PACKING  HORSES'  HOOFS. 

By  H.  A.  Huston  and  A.  H.  Bryan. 

This  material  is  said  to  be  a  natural  product,  and  is  ground 
and  used  in  the  form  of  a  stiff  paste.  The  material  in  the  natural 
state  has  much  the  appearance  of  soap  stone.  The  color  is  yel- 
lowish green,  feel  greasy,  streak  white,  and  hardness,  i.  The 
analysis  in  Table  XXXIV  shows  that  the  principal  ingiedients  of 
the  material  are  as  follows : 

TABLE  XXXIV. 


SUBSTANCES 


Water  (at  red  heat 

Silica    

Oxides  of  iron  and  alumina 

Calcium  oxide 

Magnesium   oxide 

Sodium  oxide 


* . 


Per  cent. 


12.20 

59.53 
23.20 

0.68 

1.02 

2.06 


There  is  little  iron  present,  so  that  the  material  may  be  con- 
sidered essentially  a  hydrated  silicate  of  alumina. 
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COMPOSITION  OF   BONES   OF   SOUND   HORSE   AND   OF 
BONES  OF  HORSE  SUFFERING  WITH  OSTEOPEROSIS 

By  H.  A.  Huston  and  A.  H.  Bryan. 

Some  time  ago  Dr.  A.  W.  Bitting  made  an  e^ttensive  series 
of  invesigations  on  horses  suffering  with  osteoperosis.  In  the 
course  of  these  investigations  the  samples  here  reported  on  were 
collected.  The  two  animals  from  which  the  bones  were  taken 
were  in  fair  condition,  so  far  as  relates  to  flesh,  but  not  fat.  Their 
estimated  weight  was  1175  pounds  each.  After  the  animals  were 
killed  the  bones  were  well  cleaned  from  flesh  and  dried  for  a 
long  period  in  the  air.  The  weights  of  the  air  dried  bones  were  as 
follows : 

Normal.  Diseased. 

Head  without  teeth 3700  grams  2100  grams 

Femur 1575  grams  725  grams 

Humerus   1015  grams  650  grams 

The  humerus  of  each  animal  was  taken  for  analysis.  The 
bone  of  the  normal  horse  was  yellowish  in  color,  while  that  of  the 
diseased  animal  was  grey  and  very  brittle. 

The  analysis  gave  the  following  results,  as  shown  in  table 
XXXV. 

TABLE  XXXV 


Composition  of  horse  bone,  per  cent. 


SUBSTANCES. 


Normal 
bone. 


Diseased 
bone. 


Moisiure 

Fat  (ether  extract) 

Ossein  (nitro-gen  ac  5  - 

Other  organic  matter*  (nitrogen  free) 

Phosphoric  acid 

Carbon  dioxide 

Silica     

Calcium    oxide 

Magnesium    oxide i 

Sodium  oxide 

Total    


4-43 

7.45 
16.50 

1544 
21.61 

1.30 
0.13 

30.14 
0.45 
0.65 

98.10 


6.69 

0.50 

27.00 

6.31 

23.75 
360 

0.27 

31.32 

0.85 

0.34 
100.63 


♦This  was  determined  by  subtracting  the  sum  of  moisture,  ossein   and   fat 
from  the  amount  of  total  combustible  matter. 

The  loss  in  the  case  of  the  normal  bone  is  probably  due  to 
failure  to  obtain  all  the  moisture  present.  Moisture  was  de- 
termined by  drying  five  hours  in  hydrogen  at  100,  C. 

While  marked  differences  appear  in  the  composition  of  the 
two  bones  when  expressed  in  percentages  as  above,  the  great 
difference  in  weight  of  the  two  bones  of  the  same  size  does  not 
permit  of  a  fair  opinion  being  formed  of  the  changes  really  tak- 
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ing  place  in  passing  from  normal  to  diseased  condition.  This 
can  be  seen  better  by  a  comparison  of  the  actual  weights  of  the 
different  ingredients  in  the  two  bones,  as  shown  in  table  XXXVI. 

TABLE  XXXVI. 
Weights  of  substances  in  horse  bone,  in  grams. 


Sound 


SUBSTANCES.  "^^^ 


Diseased 
bone. 


Moisture   44965  43485 

Fat    75.618  3.250 

Ossein    |  167.475  i75-500 

Other  organic  matter 156.716  j      41 .015 

154.375 
23.400 

1.755 


Phosphoric  acid ]    219.342 

Carbon   dioxide 1 1  •  i95 


Silica 

Calcium  oxide. . . . 
Magnesium  oxide 
Sodium  oxide 


1.320 

5. 921 
4.568 
6.598      I        2.210 


305.921      !    203.580 
4.568  5.525 


A  small  gain  of  ossein  seems  to  have  occurred.  This,  how- 
ever, may  have  been  due  to  a  modification  of  the  nitrogen  con- 
tent during  the  changes  incident  to  the  disease.  Properly  speak- 
ing, the  figures  really  show  a  gain  of  nitrogen  equal  to  1.54  grams 
or  0.15  per  cent,  of  the  weight  of  the  normal  bone.  This  differ- 
ence might  be  found  between  two  sound  bones.  The  most  con- 
spicuous changes  are  in  the  reduction  of  the  amounts  of  fat, 
phosphoric  acid,  lime,  soda  and  nitrogen  free  organic  matter. 


ANALYSES  OF  MAPLE  SUGAR. 

By  H.  A.  Huston  and  A.  H.  Bryan. 

Four  samples  of  maple  sugar  sent  from  Lawrence  County 
were  examined.  Nos.  i  and  2  were  made  in  Lawrence  County. 
No.  I  was  rather  light  color  and  considered  a  superior  article; 
No.  2  was  also  of  light  color,  but  rather  moist  and  was  made  later 
in  the  season  by  the  same  maker  as  No.  i.  It  was  of  the  quality 
called  "sappy."  No.  3  was  the  firm  light  brown  molded  cake  so 
common  in  our  markets,  while  No.  4  was  quite  dark,  soft  and  of 
quite  diflferent  flavor  from  the  others.  It  was  considered  of  as 
poor  quality  as  could  be  found  on  the  market.  Table  XXXVII 
$.hows  the  results  of  the  analyses. 
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TABLE  XXXVn. 
Composition  of  samples  of  maple  sugar  in  per  cent. 


SUBSTANCES. 


No.  1. 


No.  2.       No.  8. 


Moisture    I  10.34 

Ash    I     1. 18 

Sii)(ar,  direct  polerization |  85.30 

Sucrose  (official  method) ,  85.00 

Reducing   sugars 3.40 

Pr.»teiii  (S  X  0.25) 

Malic    acjid 


11.95 
0.90 

83.30 
82.60 

'    3-50 
I     trace 


8.26 

2.41 

80.60 

80.00 

3-20 

0.30 
5.60 


No.  4. 

I  10.50 
I  0.92 
I  61.40 
I  65.60 
j  20.04 
0.30 
2.08 


It  will  be  seen  that  the  analyses  of  Xos.  i  and  2  differ  but 
little,  although  there  was  considerable  difference  in  flavor.  No 
3  is  notable  for  its  higher  ash  and  the  large  yield  of  malic  acid, 
while  the  physical  qualities  of  No.  4  are  due  to  the  high  amount 
of  reducing  sugar,  due  probably  to  bad  management  in  the  pro- 
cess of  manufacture. 

Accompanying  these  samples  of  sugar  was  a  sample  of  what 
is  known  by  maple  sugar  makers  as  "nitre, '*  or  "sugar  sand." 
The  air  dry  materials  showed: 


Moisture 6.1 1  per  cent. 

Organic  matter 70.76  per  cent. 

Ash,  not  recarbonated 23.13  per  cent. 

A  more  extended  analysis  showed  the  material  to  contain 

Moisture 6.1 1  per  cent. 

Insoluble  in  water 9-13  P^r  cent. 

Reducing  sugars 12.74  per  cent. 

Sucrose  26.88  per  cent. 

Calcium   12.89  per  cent. 

Malic  acid 20.86  per  cent. 

Magnesium    trace  per  cent. 

Potash    072  per  cent. 

Protein  (N.  x.  625) 40  per  cent. 

The  material  is  sometimes  known  as  malate  of  lime. 

The  malic  acid  was  determined  by  the  method  given  in 
Wiley's  Prin.  and  Prac.  Agr.  Anal,  Vol.  Ill,  p.  601.  The 
Kayser  method  given  in  Allen,  Com.  Org.  Anal.,  Vol.  I,  p.  512, 
proved  unsatisfactory  in  the  presence  of  so  much  sugar. 

Where  this  "nitre,"  which  is  a  waste  product,  has  accumu- 
lated to  any  great  extent,  it  ought  to  be  of  some  value  as  a  source 
of  malic  acid. 
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TESTS  POR  THE  STRENGTH  OF  SOLUTIONS  OP 

FORMALDEHYDE. 

By  H.  A.  Huston. 

The  increase  in  the  use  of  formalin  makes  a  ready  means  of 
determining  the  amount  of  actual  formaldehyde  in  the  solution 
very  desirable, 

Allen's  Commercial  Organic  Analysis,  3rd  ed.,  p.  219,  states 
on  authority  of  W.  A.  Davis,  that  in  solutions  of  fair  purity,  the 
amount  of  formaldehyde  may  be  determined  by  the  specific  grav- 
ity. A  table  is  given  showing  the  percentage  by  weight  anfl 
volume  of  formaldehyde  present  in  solutions  of  various  specific 
gravities.  This  table  has  been  revised,  as  the  earlier  figures  were 
not  applicable  to  the  purer  solutions  sold  in  the  last  two  years. 
These  figures  relate  to  foreign  samples  and  it  was  determined  to 
see  if  they  were  applicable  to  goods  found  on  the  American 
market. 

For  this  purpose  a  number  of  samples  of  commercial  forma- 
lin was  purchased  and  the  specific  gravity  and  formaldehyde  con- 
tent determined.  For  the  determination  of  formaldehyde  a  num- 
ber of  methods  have  been  suggested.  The  oldest  method  is  to 
treat  the  solution  with  an  excess  of  ammonia  of  known  strength, 
and  after  24  hours  to  titrate  the  excess  of  ammonia  with  stand- 
ard acid.  Litmus  is  the  most  satisfactory  indicator  for  this 
purpose.  Another  method  is  based  on  the  fact  that  forn\ade- 
hyde  combines  with  cyanide  of  potassium.  This  method  was  pub- 
lished by  Dr.  R.  Romijn,  in  Zeit,  fur  Anal.  Chcmic,  1897,  p.  19. 
The  abstract  of  it  given  in  The  Analyst,  and  as  used  in  Allen,  is 
incorrect  and  introduces  a  very  large  working  error.  When  the 
original  working  directions  are  followed,  the  method  is  a  very 
satisfactory  one,  both  in  rapidity  and  accuracy.  The  above  two 
methods  were  used  to  determine  the  formaldehyde  in  the  samples 
under  consideration. 
.     Table  XXXVIII    shows  the  results  which  were  obtained : 

TABLE  XXXVm. 


Sample. 

specific 
gravity . 

Percent, 
formal- 
dehyde 

by  Davis 
table. 

Per  cent, 
(ormalde. 

hyd«  by 
Ammonia 

method. 

Percent. 

formaldehyde 

by  Potassium 

cyanide 

method. 

Betail 

price 

per  lb. 

No.  I 
No.  2 

iNO.  3 

No.  4 

No.  5 

1.077 
1.075 
1. 061 

1.084 
1.093 

28.1 

27.5 
22.8 

30.3 
32.33 

35.05 

36.9-4 
35.20 

37.71 
37.26 

35.44 

36.69 
35.06 

3841 
37.86 

.45  cts 
.60  Cts 
.65  Cts 
.45  cts 
.50  cts 

Samples  i  and  4  were  from  goods  shipped  in  large  demi- 
johns, while  the  other  samples  were  in  the  maker's  original  one 
pound  bottles.    All  were  sold  as  40  per  cent,  solutions. 

It  is  evident  that  these  samples,  drawn  from  five  different 
manufacturers,  are  of  such  a  character  that  Mr.  Davis'  table 
cannot  be  used  to  determine  the  formaldehyde  content  from  the 
specific  gravity.  Of  the  two  chemical  methods,  Dr.  Romijn's 
studies  'show  that  the  cyanide  method  is  the  better,  especially 
when  impurities  are  present.  It  is  also  much  quicker  and  the  end 
reaction  is  very  sharp.  It  takes  but  a  few  minutes  to  make  a 
determination  by  this  method,  and  the  only  standard  solution 
required  is  an  acid  solution  of  nitrate  of  silver  i-io  normal. 

Against  this  are  checked  the  cyanide  and  sulpho-cyanide 
solutions.  It  will  be  noticed  that  none  of  the  solutions  contained 
40  per  cent,  formaldehyde.  Sometimes  the  per  cent,  of  formalde- 
hyde **by  volume"  is  used  instead  of  the  per  cent,  by  weight. 
In  these  samples,  numbers  2,  4  and  5  would  exceed  40  per  cent, 
by  volume. 

REDUCING  POWER  OF  TAKA/DIASTASE. 

By  H.  A.  Huston  and  A.  H.  Bryan. 

Taka-diastase  has  often  been  used  in  the  place  of  diastase  in 
the  determination  of  starch,  and  its  use  for  this  purpose  has  been 
advocated  because  it  was  believed  that  it  would  not  reduce  Feh- 
ling's  solution,  and  hence  no  correction  would  be  required,  such 
as  must  be  found  and  introduced  for  every  solution  of  malt. 
While  it  is  true,  a  solution  of  taka-diastase  in  water  does  not 
reduce  Fehling's  solution,  yet  a  solution  of  taka-diastase  treated 
in  precisely  the  same  way  that  it  would  be  treated  in  a  case  where 
it  was  substituted  for  malt  extract  in  determining  starch,  shows 
a  marked  reducing  power.  A  sample  of  taka-diastase  from 
Park,  Davis  &  Co.,  was  examined  by  dissolving  50  milligrams 
of  it  in  50  cc.  of  water,  adding  20  cc,  hydrochloric  acid,  s.  g. 
1.125,  and  boiling  under  return  condenser  for  two  hours.  By 
this  method  is  was  found  that  50  milligrams  of  taka-diastase  re- 
duced to  cuprous  oxide  a  quantity  of  copper  solution  yielding 
17.2  milligrams  of  metallic  copper.  This  quantity  is  too  great  to 
be  neglected  in  starch  determinations,  yet  the  constant  for  a  given 
lot  of  taka-diastase  may  be  determined  once  for  all,  and  in  this 
way  it  provides  a  reagent  far  more  convenient  than  malt. 
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RUSSIAN  APPLES  IN  INDIANA, 
By  James  Troop. 

During  the  extremely  cold  winter  of  1884-5,  when  the  mer- 
cury dropped  to  34  degrees  below  zero,  many  of  the  fruit  trees  in 
Indiana  were  killed,  and  people  very  naturally  turned  their  atten- 
tion to  securing  hardier  trees,  which  would  stand  the  extremes 
of  temperature  to  which  it  seemed  the  State  had  become  subject. 

About  that  time  the  experiments  of  Prof.  J.  L.  Budd,  of  the 
Iowa  Agricultural  College,  with  the  Russian  fruits,  were  begin 
ning  to  attract  attention,  and  so  it  was  decided  to  plant  an  ex- 
perimental orchard,  which  would  consist  for  the  most  part,  of  the 
Russian  varieties,  for  the  purpose  of  securing  a  hardy  class  of 
trees,  and  also  determine  whether  or  not  these  foreign  winter 
varieties  would  be  adapted  to  a  climate  so  far  south.  It  was 
•argued  that  many  of  these  varieties  were  found  growing  in  their 
native  country  where  the  climate  was  about  equal  to  that  of  In- 
diana. It  was  known  that  a  few  simimer  and  fall  varieties  had 
been  imported  30  or  40  years  before,  and  were  classed  among 
our  standard  varieties.  The  most  common  among  these  were  the 
Red  Astrachan,  Oldenburg,  Alexander,  Fameuse,  and  Tetofsky, 
all  well  known  varieties  and  grown  extensively  at  the  present 
time,  both  for  market  and  culinary  purposes. 

In  the  spring  of  1886,  about  five  acres  were  planted  to  ap- 
ples, pears,  plums  and  cherries,  the  greater  portion  of  the  trees 
coming  from  the  importations  of  Professor  Budd.  In  t888,  about 
200  more  trees,  from  the  same  source,  were  set  out.  Although 
the  soil  and  climatic  conditions  of  the  college  farm  are  unfavor- 
able for  an  apple  orchard,  these  trees  have  nearly  all  made  a 
vigorous  growth,  and  the  most  of  them  have  been  in  bearing 
for  several  years.  Although  we  have  noj:  had  such  another  severe 
winter  as  that  of  1885  since  the  trees  were  planted,  yet  we  have 
no  reason  to  doubt  that  they  will  stand  any  amount  of  cold  that 
we  are  likely  to  have,  in  this  section  of  the  country  at  least. 

The  trees,  as  a  rule,  are  all  right,  but  when  fruiting  time 
came,  our  expectations  were  not  fully  realized.  We  had  hoped 
to  find  a  few  varieties,  at  least,  that  would  prove  themselves 
to  be  good  keepers,  and  that  could  be  substituted  for  some  of  our 
tender  native  varieties,  but  not  one  variety  in  the  whole  list 
can  be  classed  as  a  winter  apple  in  Indiana. 

Description  of  varieties  fruiting  the  present  season. 
Arabka       This  variety  makes   a  good  appearance  in   the 
orchard,  making  a  vigorous  growth,  with  a  low  and  spreading 
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head.  The  fruit  is  medium  to  large,  having  the  bloom  and  gen- 
eral appearance  of  the  Blue  Pearmain.  The  quality  is  only  med- 
ium, and  rather  tart,  until  fully  ripe.  It  would  probably  do  pretty 
well  as  a  late  fall  market  apple.  It  will  not  keep,  however,  later 
than  November,  unless  kept  in  cold  storage. 

Antenovka.  Tree  upright,  fruit  large,  yellow,  very  showy, 
and  for  that  reason  would  sell  well  in  the  general  market.  The 
quality,  however,  is  only  medium,  not  so  good  as  our  Wealthy, 
but  ripening  about  the  same  time. 

Bogdenoff  White  The  tree  is  somewhat  spreading  in  habit, 
making  a  good,  vigorous,  hardy  growth.  The  fruit  is  quite  large, 
yellowish  white,  crisp,  sub-acid,  and  of  very  fair  quality.  Ripens 
in  September. 

Boiken.  This  was  one  of  the  first  varieties  to  begin  bear- 
ing in  1891,  and  has  borne  more  or  less  fruit  every  season  since. 
In  fact,  it  is  one  of  the  most  productive  varieites  in  the  whole  list. 
The  tree  is  low  and  quite  spreading,  with  rather  slender  branches, 
necessitating  severe  pruning,  if  it  is  desired  to  keep  the  orchard 
cleanly  cultivated.  Fruit  large,  greenish  yellow,  with  splashes 
of  red  in  the  sun.  Flesh  moderately  tender,  sub-acid  and  of  fairlv 
good  quality,  especially  for  culinary  purposes.  Professor  J.  L. 
Budd,  of  Iowa,  states  that  this  apple  ought  to  keep  well  into 
winter  in  Central  Indiana,  but  we  never  succeeded  in  keeping  it 
later  than  November. 

Bogdenoff.  Tree  spreading,  fruit  large,  smooth,  green, 
somewhat  russeted  and  slightly  striped  in  the  sun. 

Cross.  Tree  moderately  spreading,  fruit  medium  to  large, 
oblate,  striped,  of  fairly  good  quality. 

Champagne  Pippin.  Tree  upright,*  somewhat  spreading, 
fruit  large,  oblate,  striped,  a  very  desirable  early  apple,  as  it  makes 
a  good  appearance  in  the  market. 

Danziger  Kantapfel  is  a  spreading  tree,  fruit  red,  medium 
in  size,  and  of  fairly  good  quality,  keeps  well  into  fall. 

Erdber^s  Striefling  is  medium  in  size,  oblate-conical,  red  in 
the  sun.    Tree  spreading  in  growth. 

English  Pippin  is  much  like  Longfield  in  size  and  appear- 
ance, but  the  tree  is  more  spreading  in  habit  and  makes  a  more 
vigorous  growth.  It  is  an  annual  bearer  of  a  rather  small,  hand- 
some apple,  which  is  fine  for  culinary  purposes  and  fairly  good 
for  desert. 

Fameuse.  This  old  variety  is  better  adapted  to  the  climate 
of  Michigan  than  Indiana,  especially  the  south  half  of  the  State. 


So 

It  IS  a  very  desirable  desert  apple,  when  well  grown,  but  being 
subject  to  the  apple  scab,  it  needs  a  thorough  spraying. 

Great  Mogul,  Tree  spreading,  fruit  large,  oblong-flattish, 
greenish  yellow  in  color.    Rather  shy  bearer. 

German  Calville.  Tree  an  upright  grower,  fruit  large, 
greenish  white.    A  handsome  apple,  but  rather  poor  keeper. 

Grandmother-  makes  an  upright  growth,  fruit  quite  large, 
slightly  conical,  yellow,  of  good  quality,  season  September. 

Hibernal  is  spreading  in  habit  of  growth,  a  great  bearer  of 
large  even  sized,  handsomely  colored  fruit,  which  is  very  gool 
for  culinary  purposes. 

Himebeer.     Tree  spreading,  fruit  medium  size,  conical,  early. 

Kiev  Reinette.  Tree  spreading,  fruit  large,   flat,   green 

striped  in  the  sun. 

Kremer's  Glass.  Tree  upright  in  growth,  fruit  large,  yellow, 
quite  acid  until  fully  ripe,  which  is  the  last  of  July  or  the  first  of 
August. 

Lead.  Tree  upright,  fruit  large  ,oblate,  conical,  yellow,  with 
blush  in  the  sun.    A  good  cooking  apple. 

Longfield.  This  is  an  annual  bearer  of  medium  to  small 
size,  yellow  fruit,  handsomely  blushed  in  the  sun. 

Monegi.  Tree  an  upright,  somewhat  spreading  growth, 
fruit  large,  flat,  striped,  of  very  good  quality. 

Melonen  is  an  upright  tree,  fruit  medium  in  size,  oblong  and 
slightly  conical  at  both  ends,  delicately  striped,  and  good  for 
desert. 

Oldenburg.  This  variety  is  well  known  as  the  Duchess  of 
Oldenburg.  As  a  summer  apple,  it  holds  a  prominent  place  in  the 
orchard. 

Pink  Anis  is  an  upright  grower,  fruit  medium  in  size,  con- 
ical and  slightly  striped  in  the  sun. 

Painted  Pipka.  Tree  spreading,  fruit  large,  conical,  striped, 
an  early  apple  of  rather  poor  quality. 

Posart's  Nelivia  is  an  upright  grower,  fruit  medium  in  size, 
oblong,  flattish,  white. 

Red  Anis*  Tree  spreading,  fruit  large,  oblate-conical  and 
red  all  over  in  the  sun.    Only  medium  in  quality. 

Red  Astrachan.  One  of  the  most  commonly  grown  and  best 
known  of  our  summer  apples. 

Red  Repka.  Spreading  tree,  fruit  small,  conical,  and  red 
in  the  sun.    Of  not  much  value  either  for  desert  or  market. 

Red  Sport.  Tree  upright  in  growth,  fruit  large,  oblate,  red, 
of  fairly  good  quality. 
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Red  SteUmar.  Tree  spreading ;  fruit  medium  in  size,  striped 
with  red,  early. 

Red  Jungferm.  Tree  upright,  of  slow  growth ;  fruit  medium 
in  size,  oblong,  conical,  red.    Only  medium  in  quality. 

Red  Queen.  Tree  spreading;  fruit  large,  oblong,  conical, 
striped,  early. 

Reinett  is  an  upright  spreading  tree,  fruit  large,  oblong, 
flattened.  Yellow  with  a  slight  blush  in  the  sun.  Quality  below 
the  average. 

Red  Transparent.  Tree  is  a  slow  grower,  spreading  habit, 
fruit  much  the  shape  of  the  Yellow  Transparent,  but  not  so  good 
in  quality  nor  so  attractive  in  appearance. 

Red  Beitigheimer.  Tree  spreading,  fruit  large,  oblong-flat- 
tened, red,  a  poor  keeper. 

Romna.  Tree  spreading,  fruit  medium  in  size,  handsomely 
colored.     Quality  good  for  cooking. 

Rosenhager.  A  vigorous,  spreading  tree,  fruit  large,  ob- 
long, dark  red  and  a  late  keeper,  keeping  well  into  the  fall. 

Thaler.  Tree  upright,  somewhat  spreading,  fruit  a  littlo 
larger  and  later  than  Yellow  Transparent,  but  in  other  respects 
much  like  it. 

Titovka-  Tree  somewhat  spreading  in  growth,  fruit  med- 
ium to  large,  oblong-conical,  very  highly  colored  in  the  sun. 
More  attractive  in  appearance,  but  not  as  good  in  quality  as 
Benoni. 

Tetofsky.  An  upright  grower,  fruit  medium  to  small,  striped, 
nearly  red  in  the  sun,  early  and  of  fairly  good  quality. 

Tyrola  Tauben.  The  scions  from  which  this  tree  was  raised 
were  received  from  Russia  in  1888.  The  tree  is  an  upright, 
somewhat  spreading  grower,  fruit  medium  in  size,  and  very 
pointed,  unlike  any  other  variety  on  the  list,  green,  with  slight 
blush  in  the  sun,  quite  late  keeper  and  quality  only  fair. 

Vinter  Striefiing.  Tree  spreading  in  growth,  fruit  large,  ob- 
late-conical, striped,  very  handsome,  and  of  fairly  good  quality. 

I  have  already  top  worked  a  large  number  of  these  trees  to 
other  varieties,  among  them  being  45  varieties,  the  scions  of 
which  were  received  from  the  Department  of  Agriculture,  and  20 
varieties  received  from  the  State  of  Washington. 

The  list  of  plums  and  cherries  remains  the  same  as  given  in 
the  report  for  1896,  and  the  notes  given  at  that  time  will  still 
apply. 
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EXPERIMENTS  IN  FORCING  VEGETABLES. 

By  James  Troop. 

In  1898  the  first  series  of  experiments  were  carried  on  in 
sub  vs.  surface  irrigation  of  lettuce  and  tomatoes.  The  beds  for 
tomatoes  being  four  and  one-third  feet  wide  by  25  feet  in  length. 
One  of  these  was  lined  with  zinc,  and  a  layer  of  soft  brick,  leaving 
a  space  of  five  inches  above  the  bricks  for  soil.  Water  was  ap- 
plied from  below.  The  other  was  five  inches  deep,  filled  with 
soil  and  watered  entirely  from  the  surface. 

The  beds  for  lettuce  were  of  the  same  dimensions  and  ar- 
ranged in  the  same  manner,  and  the  water  applied  as  in  the 
case  of  the  tomatoes. 

During  the  winter  of  1899,  the  same  beds  were  used  and  also 
an  additional  bed  watered  by  means  of  a  coil  of  water  pipes 
punctured  at  intervals  of  18  inches  with  small  holes  for  the  dis- 
tribution of  water  which  was  forced  through  the  pipes  by  means 
of  a  hose  attached  to  a  hydrant.  While  the  results  of  this  method 
were  very  satisfactory,  •  they  were  not  entirely  so,  the  water 
not  being  distributed  so  evenly  as  in  case  of  the  soft 
bricks.  While  the  results  of  the  first  trial  were  decidedly  in  favor 
of  the  sub-irrigated  plants,  the  results  during  the  present  season 
in  the  tomato  test  show  a  larger  yield  in  ounces  per  plant  as  well 
as  a  larger  number  of  fruits  per  plant  on  the  surface  irrigated 
bed.  This  holds  true  with  both  varieties  used,  viz:  Lorillard 
and  Stone. 

In  the  experiment  with  fertilizers  in  varying  amounts  upon 
lettuce  in  the  forcing  house,  the  bed  was  divided  into  five  plats, 
ordinary  garden  soil  being  used,  and  the  following  amounts  of 
fertilizers  used  on  each  plat : 

Plat  I. — One  ounce  nitrate  of  soda;  two  ounces  acid  phosphate; 
three  ounces  ground  bone  and  one  ounce  muriate  of 
potash. 

Plat  2. — One  ounce  of  nitrate  of  soda;  two  oimccs  of  ground 
bone ;  one  ounce  of  muriate  of  potash. 

Plat  3. — Two  ounces  ground  bone ;  one  ounce  muriate  of  potash. 

Plat  4. — One  ounce  nitrate  of  soda. 

Plat  5. — No  fertilizer. 
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Weight  of  plants  Feb.  12. 

Plat  I. — 59J  ounces. 

Plat  2. — yii  ounces. 

Plat  3. — 63    ounces. 

Plat  4. — 64    ounces. 

Plat  5. — 60    ounces. 

An  accident  to  a  single  plant  in  plat  i,  caused  a  falling  off 
in  the  weight  of  that  plat. 

Experiment  with  fertilizers  on  peas,  sowed  June  10. 

Fertilizers  used. 

Plat  I. — ^Three  ounces  of  nitrate  of  soda;  six  ounces  ground 
bone;  three  ounces  muriate  of  potash. 

Plat  2. — Six  ounces  acid  phosphate;  six  ounces  ground  bone; 
three  ounces  nitrate  of  soda. 

Plat  3. — ^Three  ounces  muriate  of  potash ;  three  ounces  nitrate  of 
soda. 

Plat  4. — Without  fertilizer. 

Average  height  of  vines  Jan.  23,  1899. 

Plat  I. — Nine  inches. 
Plat  2. — Eight  and  one-half  inches. 
Plat  3. — Eight  and  one-fourth  inches. 
Plat  4. — Eight  inches. 

Weight  of  pods. 

Plat  I. — Four  rows,  17J  ounces. 
Plat  2, — Four  rows^  22}  ounces. 
Plat  3. — Four  rows,  17J  ounces. 
Plat  4. — Three  rows,  9J  ounces. 

Weight  of  vines. 

Plat  I. — Four  rows,  22  ounces. 

Plat  2. — Four  rows,  22  ounces. 

Plat  3. — Four  rows,  19  ounces. 

Plat  4. — ^Three  rows,  8^  ounces. 


«4 


CORN  SMUT, 

By  J.  C.  Arthur  and  Wm.  Stuart. 
GENERAL  INTRODUCTION. 

Every  farmer  in  Indiana  is  thoroughly  familiar  with  corn  smut. 
It  is  a  disease  occurring  to  some  extent  wherever  Indian 
corn  is  grown,  in  the  old  world  as  well  as  in  the  new ;  but  it  ap- 
pears to  be  especially  abundant  and  harmful  in  Indiana  and  some 
other  middle  western  States. 

Unlike  the  smut  of  the  smaller  grains,  that  of  corn  may  show 
upon  any  and  every  part  of  the  plant  above  ground.  In  estimates 
made  in  1895  in  fields  of  several  acres  near  the  Experiment  Sta- 
tion the  percentage  of  plants  showing  smut  ranged  from  5  to  12, 
as  shown  in  table  XXXIX,  with  only  between  one  and  two  per 
cent  of  the  ears  destroyed.  These  figures  appear  to  represent 
about  the  abundance  of  corn  smut  in  ordinary  years  througout 
the  State. 

This  is  for  dent  corn ;  sweet  corn  is  usually  more  susceptible  to 
the  disease,  although  a  late  planted  field  of  Stowell's  Evergreen, 
near  the  Station,  surrounded  by  fields  of  dent  corn,  proved  to  be 
very  low  in  smut  (see  table  XXXIX)  in  a  count  made  in  1895. 
Reports  have  come  to  the  Station  a  number  of  times  regarding 
severe  injuries  to  sweet  corn,  but  it  has  not  been  possible  to  se- 
cure exact  data.  A  correspondent  in  Northern  Indiana  recenth' 
wrote  to  us,  saying:  "We  have  a  very  early  and  choice  kind  of 
I'Weet  corn,  which  we  have  been  growing  for  several  years;  but 
during  the  last  two  or  three  years  the  smut  has  been  increasing 
on  the  ears,  until  last  year  (1898)  the  corn  was  almost  worthless." 
In  Iowa,  a  loss  of  as  much  as  two-thirds  of  a  crop  has  been  re- 
corded. ^ 

Confining  ourselves  to  the  common  field  corn  of  this  State, 
which  is  nearly  always  some  variety  of  the  dent  group,  flint  com 
being  little  grown,  it  may  be  stated  with  every  likelihood  of  meet- 
ing the  views  generally  held  by  farmers,  that  the  smut  of  corn  is 
a  prevalent  disease,  that  it  causes  some  loss  of  the  crop  every 
year,  that  the  loss  is  occasionally  considerable,  and  that  at  all 
limes  its  presence  in  the  corn  field  is  objectionable.  If  we  as- 
sume that  only  one  ear  in  two  square  rods  is  destroyed,  it  will 
mean  a  loss  of  about  one  per  cent.,  which  is  probably  a  low  esti- 
mate for  the  State,  and  especially  low  for  some  sections  of  it. 
Taking  official  statistics  as  a  basis,  the  yield  of  corn  has  been  a 
^Bessey,  Bull.  NebTExper.  Sta.,  No.  11,  p.  17.     1889. 
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little  over  30  bushels  to  the  acre  for  Indiana  (1887-1897),  whici: 
may  be  fairly  valued  at  33  1-3  cents  per  bushel,  or  $10.00  per 
acre ;  although  it  is  to  be  remembered  that  in  some  of  the  more 
fruitful  counties  the  returns  are  much  larger  than  this.  If  we 
assume  the  low  estimate  of  one  per  cent,  of  loss  of  ears  by 
smut,  it  amounts  to  ten  cents  per  acre,  or  a  total  of  over  $375,000 
a  year  on  an  average  for  the  whole  State.  The  real  loss  is  prob- 
ably twice  as  great  as  this,  or  more,  at  least  for  most  years,  but 
the  intention  is  to  use  figures  well  within  the  actuality.  To  this 
estimate  we  must  add  the  loss  which  comes  from  the  weakening 
of  the  plants,  and  the  consequent  decreased  yield  when  the  smut 
develops  upon  other  parts  of  the  plant  beside  the  ear,  which  is 
often  doubtless  considerable.     Furthermore,  some  account  is  to 


TABLE  XXXIX. 

Pefcent9e^  of  ntnutted  plants  in  corn  fields  near  LaFayette,  Ind., 

in  1895. 


No.  stalks  counted. 
No.  stalks  smutted 
Percentage 


Late 
plxnted 

SWfet 

corn 

unmanur«d 

Sept.  8. 

LHte 

planted 

denk 

c«)rQ 

unmND  rt>d 

8ept.  10. 

Early 
plnnted 

dent 

<M>rn 
many>d 
Bept.  19. 

5<^oo 
3.06 

4647 

266 

5.72 

2482 

298 

12.01 

be  taken  of  the  possible  injury  to  stock  from  eating  the  smutted 
fodder.  Altogether,  from  these  facts,  we  may  safely  conclude  that 
the  farmers  of  the  State  will  find  it  to  their  interests  to  examine 
this  subject  and  take  suitable  precautions  against  the  pest. 

There  is  but  one  kind  of  corn  smut  occurring  in  the  State,  al- 
though other  kinds  are  known  elsewhere.  It  makes  its  appear- 
ance on  any  part  of  the  plant  above  ground,  from  the  time  the 
plant  is  six  inches  high  to  maturity,  but  is  most  noticeable  and 
injurious  when  in  the  ear.  The  disease  first  shows  as  a  swelling 
that  becomes  pale  and  watery  as  it  grows,  and  is  soon  covere«l 
with  a  thin  white  membrane.  As  the  spores  begin  to  ripen,  the 
interior  becomes  blackish,  and  finally  the  whole  mass  turns  to  a 
black  powder,  loosely  held  in  place  by  a  small  amount  of  fibrous 
material.  The  smut  masses,  or  pustules,  range  from  an  inch  or 
two  in  diameter  on  stalks,  leaves  and  tassels,  to  six  or  eight  inches 
in  diameter,  being  largest  on  the  ears. 

The  smut  disease  is  due  to  a  parasitic  fungus,  whose  thready 
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growth  ramifies  among  the  tissues  of  the  corn  plant,  absorbs  its 
sap,  and  through  irritation  of  the  parts  causes  an  abnormal  pustu- 
lar development.  When  the  fungus  matures  it  is  almost  wholly 
converted  into  innumerable  spores,  individually  microscopic,  but 
together  forming  quantities  of  a  greasy  black  powder.  These 
powdery  spores  propagate  the  disease  from  year  to  year. 

INITIAL  EXPERIMENTS  TO  PREVENT  SMUT. 

The  prominence  of  corn  smut  early  induced  the  Botanical  De- 
partment of  the  Station  to  examine  into  the  probability  of  dis- 
covering some  preventive  or  palliative  remedy  for  it.  From  the 
general  similarity  of  the  smuts  of  oats  and  wheat  to  that  of  corn 
it  was  a  natural  inference,  afterward  found  to  be  entirely  fallaci- 
ous, that  what  would  prevent  smut  in  the  small  grains  would  also 
do  so  in  corn.  Therefore,  when  the  Jensen  hot  water  method  for 
preventing  cereal  smut  was  being  studied,  its  application  to  corn 
was  also  thoroughly  tested. 

TABLE  XL. 


Treatment  of  seed  corn  with  hot  water  to  prevent  smut. 

Planted  May  23. 1891. 


TREATMENT. 


Planted  May  U,  1891. 


Total 
No.   of 
plants. 


■\ 


Sum  of 
5I-C.  ( 

54-C.  ( 

57^C.  ( 
tiPC,  ( 
60'^.  ( 
63^^C.  ( 
63^C.  ( 
66^C.  ( 
66^C. 
69-C. 
69-C.  ( 
7i^C.  ( 
74^C.  ( 


controls  

25^P)    5  niiii. 
25^F )  10  min. 
30PF.)  5  min 
30^F.)  10  min 

35^P0  5  min- 
35^P  ^  10  min. 

4o^F.)  5  min. 

40  ^F.)  10  min. 

45^F.')   5  min. 

45  ^F.)  10  mm. 

50^ F.)    5  min. 

5o^F.)  TO  min. 

55-F.)    5  min. 

55^F  )  10  min. 

6o^'F.)  5  min. 

65°F)  5  min. 


No.  of 

smutted 

plants. 


Per  cent 

of 

smut. 


1408 
128 
121 

127 

125 
120 

127 

123 

121 

81 


I 


148 
17 

'9 
15 
16 

8 

9 
14 
15 
17 

8 


No 

re- 

No 

re- 

90 
26 

7 
2 

3 

0 

I 

0 

10.51 

13.28 
15.70 

II. II 

12.59 

6.40 

750 

11.02 
12.19 

14.05 
9.88 

cord 

cord 

7.78 

7.69 

o 

o 


TotJil 

No.  of 

Per  cent 

<Jo.   of 

smutted 

of 

lan^s 

plants. 

smut. 

1499 

49 

3-27 

81 

I 

1.23 

80 

2 

2.50 

84 

4 

4.76 

80 

4 

5.00 

83 

I 

1.20 

84 

!        0 

0 

82 

1        3 

3.66 

82 

5 

6.09 

82 

4 

4.88 

51 

I 

1.96 

161 

1        5 

3. II 

39 

I 

2.56 

76 

I 

1. 31 

25 

0 

0 

12 

1         4 

33.33 

0 

0 

i 

0 

The  supposition  was  that  if  smut  in  oats  and  wheat  could  be 
prevented  by  treating  the  seed  grain  to  a  bath  in  hot  water  at  a 
temperature  that  would  kill  the  smut  spores  and  leave  the  grain 
uninjured,  the  same  could  be  done  with  corn,  and  that  it  only 
needed  a  series  of  experiments  to  ascertain  the  required  tempera- 
ture.   Although  it  was  afterward  found  out  that  this  procedure 


was  futile  in  the  case  of  corn,  because  the  fungus  never  gains 
entrance  to  the  plant  from  spores  attached  to  the  seed  planted, 
but  from  spores  blown  through  the  air,  yet  it  is  thought  best  to 
record  some  of  the  data  of  these  experiments  in  order  to  convince 
persons  who  may  still  be  skeptical  regarding  the  finality  of  the 
conclusions.  Table  XL  gives  the  results  of  two  experiments  con- 
ducted in  1891.  The  com  selected  was  an  early  yellow  dent  var- 
iety, part  of  the  seed  used  on  the  Station  farm,  and  not  more 
contaminated  with  smut  than  the  average  crop  of  the  region.  The 
seed  was  enclosed  in  muslin  bags  and  held  in  water  at  different 
temperatures  ranging  high  enough  to  exceed  the  death  point  for 
corn.  Although  no  tests  of  the  death  point  for  the  smut  spores 
have  been  made  by  this  Station,  yet  from  subsequent  researches 
conducted  in  Iowa*  it  is  certain  that  the  range  selected 
for  the  experiments  exceeded  the  death  point  for  the 
smut,  and  furthermore  exceeded  that  for  corn.  The  ground 
used  for  the  experiment  had  not  been  in  corn  for  several  years. 
The  smutted  stalks  were  counted  on  August  18  and  19.  A  study 
of  table  XLI  will  show,  we  think,  that  the  planting  of  seed  free 

TABLE  XLI. 
Summary  of  treatment  of  seed  com  in  1891  with  hot  water. 


1st  planting  2nd  plantlnir 

per  cent,  smut  per  cent,  smut 

in  the  crop.  lathe  crop. 


Untreated  seed , 

Treated  vdth  hot  water 


10.51 
II  .07 


3  27 
3  27 


from  viable  smut  spores  did  not  in  the  slightest  degree  reduce  the 
amount  of  smut  in  the  crop.  As  nearly  the  whole  range  of  treat- 
ment was  above  the  death  point  for  the  smut  spores,  we  may 
fairlv  contrast  the  results  from  the  treated  and  the  untreated 
portions.  In  the  first  planting  u.07  per  cent,  of  the  plants  de- 
veloped smut  in.  the  treated  portion  and  10.51  per  cent,  in  the 
untreated ;  in  the  second  planting  3.27  per  cent,  showed  smut  in 
both  the  treated  and  the  untreated  portions ;  that  is,  there  was  no 
appreciable  difference  between  them. 


•Stewart,  Proc.  Iowa  Acad.  Sci.  for  1894,  2  :  76.  Spores  of  corn  siiint 
immersed  ill  water  for  fifteen  minutes  lost  their  power  of  growth  at  52°C. 
and  above,  and  corn  under  same  conditions  did  not  germinate  from  7i^C. 
upward. 
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It  was  also  found  by  trial  in  189 1  that  seed  corn  taken  from 
5talks  which  were  infested  with  smut,  but  not  in  the  ear,  gave  a 
crop  no  freer  from  smut  than  corn  from  stalks  harboring  no  smut. 
(See  table  XLII.)  It  was  further  ascertained  at  the  same  time  that 
Ihe  amount  of  smut  in  the  crop  could  not  be  increased  by  sowing 
smut  with  the  seed.  The  seed  in  this  case  had  a  mass  of  spores 
applied  to  the  germ  side  of  the  kernel  before  planting,  and  made 
lo  adhere  by  moistening  with  starch  paste. 


TABLE  XLII. 

Seed    from    smutted    stalks  and    clean    seed    with  smut  spores 

applied,  1891. 


SOURCE  OF  SEED  AND  TREAT- 
MENT. 


Tolal 
No.  of 
plants. 


Seed  from  stalks  free  of  smut,  ud 
treated 

Seed   from    stalks    free  of    smut 
69°C.,  5  min 

Seed  from  stalks  with  smut,  un-l 
treated 1   135 

Seed  from  stalks  with  smut,  69°C. , ! 

5  n>>n I     90 

Seed  in   water.  69°C.,  5  min.,   then 

coated  with  spores 92 

Seed  in  water.  6g°C  »  10  min.,  then 

coated  with  spores 


Plantec 
Hay  25 


76 
75 
87 
71 

31 


No.  of 

SDlUtt«  d 

plants 


Planf^'f' 
Hny  14. 


20 
10 
32 

10 


Planter 
Mjiy  25 


5 

2 

8 
5 


Per  cent 

of 

smut. 


Planted  PUnted 
Hay  14   May  25. 


16.26 


10.20 


16.29  5.75 
15  56  2.82 
10.87]  6. II 
16.13 


Another  trial  was  made  in  1895  ^o  control  the  smut  by  treat- 
ment of  the  seed,  and  with  the  same  results  as  before,  as  may  be 
seen  by  examination  of  table  XLII  I.  In  this  and  in  the  former 
trial  it  seemed  as  if  the  hot  water  treatment  of  the  seed  encourag- 
ed the  smut,  rather  than  decreased  it.  In  the  1895  experiments  an 
i'.ttempt  was  made  to  put  the  question  of  the  infection  of  the  seed 
beyond  all  doubt  by  apply ine^  spores  in  a  ^germinating  condition. 
:\  Pasteur  sugar  solution,  well  thickened  with  smut  spores,  some 
of  which  had  begun  to  grow,  as  shown  by  the  microscope,  was 
used  to  coat  the  kernels  of  corn  before  planting.  It  was  some- 
what sticky  on  account  of  the  sugar,  and  adhered  well  to  the 
grains.  The  record  shows  (table  XLII  I),  that  under  the  most  per- 
fect conditions  we  could  devise  no  evidence  of  infection  followed. 
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TABLE  XLffl. 

Treatment  of  seed  in  order  to  increase  or  decrease  smut  in  the  crop. 


TUEATMENT  OF  SEED. 


Untreated    

I   lb.   copper  sulfate   in  15   gal.   water  for  3^ 
hour  

Ammoniacal  cupric  carbonate  for  i  hour 

Water  at  60  °C.  (i4o°P.)  for  5  minutes 

Pa'^teur  solution  containing  germinating  corn 
smut  spores 


No.  of 
Hlants. 


No. 
plants 
■mut'G 


335 

47 

295 

41 

256 

27 

287 

42 

268 

36 

Per  cent. 

Of 

Bmut. 


14.0 

13.9 
10.5 

14.6 
13.4 


When  we  take  into  account  the  ineffectual  attempts  to  infect 
the  corn  plant  with  smut  through  the  planted  seed,  and  the 
equally  ineffectual  attempts  to  secure  disinfection  by  treating  the 
i'eed  with  fungicides,  there  can  remain  no  doubt  that  smut  at- 
tacks corn  in  some  other  way  than  through  the  seed  or  seedling. 
Others^  have  tried  similar  experiments,  of  which  the  best  known 
are  probably  those  conducted  at  the  Wisconsin  Station  in  1883*, 

•  These  details  and  results  of  experiments  have  been  recorded  in 
order  to  impress  the  reader  beyond  the  probability  of  forgetting, 
that  unlike  the  case  of  oats  and  wheat,  corn  smut  can  not  be 
reached  bv  treatment  of  the  seed. 


J*rienry,   Rep.  Board  of  Regents  Wis.  Univer.  for  1881:  46-54-     1882. 
Satterlee,  Mich.  Agr.  Rep.  for  1883:  45.     1884. 
Pamm€l,  Pro-c.  Iowa  Acad.  Sci.  for  1891, 1  :  (Ft.  2)  95.     1895,  and  Bull. 

Iowa  Exper.  Sta.  No.  20:  726.     1893. 
Buckhout,  Rep.  Penn.  Exper.  Sta.  for  1891:  179-180.     1892. 
Kellerman,  Bull.  Kan«s.  Exper.  Sta.  No.  2Z'.  loi.     1891. 
Georgeson,  Bull.  Kans.  Exper.  Sta.  No.  30:  202.     1891. 
Goff,  Tenth  Rep.  Wis  Exper.  Sta.  for  1893:  246.     1894. 
Halsted,  Rep.  N.  J.  Exper.  Sta.  for  1896:  352.     1897. 
Selby  &  Hickman,  Bull.  Ohio  Exper.  Sta.  No.  78:  92.     1897. 
Thomas,  Proc.  Ind.  Acad.  Sci.  for  1898:  62-64.     1899. 

*  Henry,  Firs.t  Rep.  Wis.  Exper.  Sta.  for  1883:  25-27.  Seed  was  prepared 
in  three  ways:  with  coi:)per  sulfate,  and  with  carbolic  acid,  and  with  smut 
spores  placed  in  the  hill  with  the  seeds.  There  was  no  apparent  effect 
upon  the  amount  of  smut  in  the  crap. 
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EXPERIMENTS  OVER  A  HUNDRED  YEARS  AGO. 

Among  the  earliest  references  to  the  subject  of  cofn  smut  i? 
the  record  of  studies  and  experiments  by  Tillet*,  who  i^  1760  and 
1 761  made  a  careful  investigation  of  the  disease  in  th^  fields  of 
Angoumois,  a  province  in  southwestern  -France.  Tl\e  wheat 
fields  of  that  region  had  been  devastated  by  insects  ,and  two 
members  of  the  French  Academy  had  been  designated  to  look 
into  the  matter.  They  were  the  distinguished  botanist  and  for- 
ester, DuHamel,  a  man  60  years  of  age,  and  author  of  a  number 
of  important  treatises,  and  Tillet,  a  much  younger  man.  The 
study  of  corn  smut  was  an  unexpected  side  issue.  But  both  men 
were  readily  interested  in  the  subject,  for  DuHamel  had  already 
called  the  attention  of  others  to  it,  and  Tillet  five  years  befort^ 
had  published  a  hundred  and  fifty  page  work  on  the  cereal  sn>;its. 
After  a  preliminary  survey,  DuHamel  returned  to  Paris  and  left 
the  field  work  to  his  younger  associate. 

It  seems  strange  in  this  day  to  read  in  Tillet 's  report  to  the 
French  Academy  the  grounds  on  which  he  thought  it  necessary 
to  apologize  for  giving  attention  to  such  a  matter.  **I  admit,"  he 
says,  "that  the  corn  or  Turkey  wheat,  a  disease  of  which  I  am 
about  to  describe,  is  not  often  cultivated  except  for  animals  but  it 
frequently  happens  that  want  or  poverty  compels  the  peasants  to 
seek  nourishment  from  it ;  and  is  it  not  a  good  idea  to  give  at- 
.  tention  to  this  kind  of  grain,  since  it  contributes  to  the  susten- 
ance of  a  portion  of  the  people  that  the  government  itself  holds 
an  interest  to  preserve  ?"  He  continues  in  this  conciliatory  strain 
by  saying  that  the  peasants  rarely  use  any  of  the  wheat  they 
raise,  **being  too  precious  for  them;"  and  we  wonder  at  the 
changes  that  a  hundred  and  forty  years  have  wrought.  Late 
statistics  show  that  in  the  year  1898,  the  United  States  have  pro- 
duced 2,000  million  bushels  of  corn,  against  675  million  bushels 
of  wheat,  with  a  prospect  of  these  figures  being  exceeded  in  the 
present  year  of  1899,  and  that  the  corn  had  much  the  greater 
value  in  money  and  in  general  utility.  Every  one  eats  wheat  now, 
even  the  poorest,  and  also  every  one  eats  corn,  even  the  richest. 
Furthermore,  vegetable  pathology  no  longer  needs  defense,  and 
men  of  learning  under  the  direction  of  the  government  may 
openly  devote  themselves  to  the  study  of  plant  diseases  even  in 
cases  where  no  practical  advantage  is  clearly  observable. 

Tillet  gives  a  very  graphic  account  of  corn  smut,  which  would 
apply  in  every  detail  to  the  appearance  of  the  disease  as  we  know 
it  in  our  fields  today.    But  it  is  Tillet's  experimental  studies  that 

6  Mem.  et  Hist.  Acad.  Sci.  for  1760:85-89,254-261. 
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stand  out  most  prominently;  they  were  so  well  devised  and  so 
conclusive  that  had  we  read  the  account  there  would  have  been 
no  need  for  the  work  which  has  been  tabulated  and  summarized 
above,  except  as  confirmation;  the  problem  had  been  settled  138 
years  ago.  It  must  be  borne  in  mind  that  the  stinking  smut  of 
wheat  was  at  that  time  well  known  to  be  due  to  the  spores  that  ad- 
here to  the  seed  grain,  and  the  practice  was  common  among  farm- 
ers to  treat  the  seed  with  some  solution  to  remove  or  kill  the 
spores.  This  knowledge  was  the  basis  for  work  on  corn  smut. 
The  account  may  best  be  given  to  some  extent  in  the  words  of 
Tillet,  •  as  closely  as  an  English  rendering  permits. 

"To  the  house  where  I  was  lodged  in  Rochefoucault  was  at- 
tached an  ample  garden,  very  well  exposed,  the  soil  of  which 
was  good,  and  where  there  was  a  small  piece  of  fine  wheat,  while 
another  part  was  planted  to  legumes  or  bore  fruit  trees.  I  en- 
closed a  small  piece  in  a  corner  of  this  garden,  in  order  to  perform 
some  experiments  I  had  in  mind.  I  divided  it  into  three  plats  or 
strips,  each  of  which  was  about  six  feet  wide  by  eighteen  feet 
long ;  they  were  separated  by  a  path  two  feet  wide,  and  each  plat 
was  marked  off  the  longest  way  into  seven  rows,  one  foot  apart." 

In  the  first  eleven  of  these  twenty-one  rows  he  planted  kernels 
of  corn  that  "he  had  kept  for  a  long  time  in  the  black  dust  with 
which  the  excrescences,  caused  by  the  disease,  are  filled;  these 
grains  were  so  well  covered  with  the  dust,  that  when  they  were 
planted  some  of  it  fell  off  and  lay  in  the  bottom  of  the  furrow 
where  the  germ  would  develop."  The  next  four  rows  wer^e 
planted  with  corn  "which  at  first  had  been  thus  inoculated,  but 
which  I  had  washed  before  planting  in  a  lye-wash  that  I  had  made 
from  dissolved  lime,  as  it  is  the  custom  of  practical  men  today  in 
the  preparation  of  their  wheat."  The  next  row  was  planted  with 
kernels  from  the  tip  of  ears  where  they  were  black  and  seemed 
to  indicate  a  beginning  of  the  disease.  Three  more  rows  "were 
planted  with  sound  grain,  to  which  I  had  given  no  treatment." 
Finally  the  two  remaining  rows  were  planted  with  corn  that 
"came  from  an  ear  partly  sound  and  partly  spoiled." 

In  connection  with  this  carefully  planned  experiment,  he  insti- 
luted  another  by  selecting  from  a  field  not  far  away  young  corn 
plants  "that  appeared  to  me  the  feeblest,  or  those  which  were 
darker  in  color  than  the  others,"  as  indicating  some  tendency  to- 
ward the  disease.  These  were  transplanted  to  his  garden,  and  by 
watering  were  but  slightly  checked  in  their  growth. 

•Tillet,  Hist,  de  I'Acad.  roy.  des  sciences;  annee  1760:  258.  Paris,  1766. 


^he  results  were  not  at  all  what  were  expected.  "I  have 
constantly  kept  my  eyes  upon  the  plants  which  were  in  my  ex- 
periment," he  says,  "and  I  have  taken  occasion  every  day  to  go 
into  the  open  fields  to  make  comparison  with  those  which  I  have 
just  examined.  I  carefully  observed  in  scrupulously  visiting 
each  of  the  plants,  the  least  alteration  or  the  most  trifling  blemish 
that  could  be  found,  in  hopes  that  some  one  of  them  would  aid  me 
to  detect  the  beginning  of  the  disease."  And  yet  he  says,  "I  did 
not  notice  the  slightest  protuberance  in  the  large  number  of 
plants  that  my  three  plats  contained ;  and  among  those  that  were 
transplanted  only  one  plant  bore  on  the  midrib  of  one  of  its  leaves 
a  beginning  of  the  disease."  Even  this  one  protuberance  made 
but  a  slight  development,  and  proved  abortive. 

No  fault  can  be  found  with  these  experiments;  they  were  as 
well  planned  and  executed  as  if  performed  by  a  modern  experi- 
ment station.  But  the  conclusions  drawn  by  Tillet  and  subse- 
quent writers  were  wholly  unwarranted.  "Therefore,"  he  says, 
"it  appears  from  these  experiments  that  the  black  dust  into  which, 
the  excrescences  are  converted  is  not  contagious,  and  that  the 
kernels  of  corn  with  black  tips  that  have  begun  to  change  do  not 
contain  the  principles  of  the  disease."  The  opinion  of  this  experi- 
menter was  adopted  by  many  writers,  the  leaders  undoubtedly  be- 
ing Beckman''  of  Gottingen,  Imhof*  of  Strassburg,  and 
Parmentier*  of  Brussels,  and  thus  because  a  part  of  cyclopedic 
knowledge. 

What  the  experiments  of  Tillet  did  prove  was  that  the  smut  dis- 
ease  of   corn   is    not   transmitted   through    the   seed   or   seed- 
ling; but  as  he  had  asserted    that  it  was    not   transmitted   by 
the  spores,  an  entirely  unwarranted  and  false  conclusion,  it  was 
necessary  to  furnish  some  other  explanation  of  the  phenomenon. 
Although  some  writers,  including  DuHamel,  ascribed  the  swell- 
mgs  to  the  sting  of  insects,  yet  Tillet  opposed  this  view  on  good 
grounds,  but  thought  them  due  to  "a  too  great  abundance  of  sap, 
which  in  rich  land  is  carried  toward  certain  portions  of  the  plant, 
with  more  force  than  demanded  by  the  natural  texture  of  the 
plant,  and  causes  an  excessive  dilation  in  the  utricles  or  cellular 
tissue  of  the  parenchyma."     He  thought  it  was  a  physiological 
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disease,  not  a  parasitic  one.  The  excessive  sap  theory  was  largely 
accepted  for  many  years,  and  it  would  not  be  difficult  to  find  ad- 
vocates for  it  even  now. 

EARLIEST  MENTION  OF  CORN  SMUT. 

Corn  is  a  native  of  America,  probably  of  Mexico.  The  explor- 
ers of  America  found  it  in  cultivation  by  the  natives,  over  a  terri- 
tory extending  to  the  LaPlata  river  in  South  America  and  far 
northward  in  the  United  States.  It  was  probably  introduced 
into  Europe  shortly  after  the  discovery  of  the  new  world  by 
Columbus.  Spanish  records  *  °  show  that  corn  was  sent  to  Se- 
ville as  early  as  1500;  and  it  was  doubtless  rapidly  disseminated, 
although  not  extensively  cultivated,  for  it  is  mentioned  by  many 
authors  in  the  first  half  of  the  i6th  century. 

It  would  seem  that  excrescences  so  conspicuous  and  peculiar 
as  those  of  the  smut  disease  of  corn  would  attract  the  attention 
of  writers,  and  yet  this  is  offset  by  the  fact  that  early  writers 
were  not  likely  to  attach  much  importance  to  the  abnormal 
growths  of  plants.  The  earliest  American  record  of  the  disease 
we  have  found  is  by  Schweinitz  ^  *  in  1822,  who  was  in  fact  the 
first  North  American  botanist  to  systematically  collect  and  record 
fungi  occurring  in  the  United  States.  It  is  briefly  described  in 
technical  characters  in  his  list  of  the  fungi  of  North  Carolina. 
Roulin  ^  *  in  a  memoir  upon  the  physiological  action  of  corn 
smut,  presented  to  the  French  Academy  in  June,  1829,  says  that 
he  had  observed  this  malady  of  corn  during  a  sojourn  in  South 
America.  No  other  references  to  the  disease  in  this  country 
have  come  to  light  antedating  1850. 

The  very  earliest  record  of  corn  smut  appears  to  be  by  the 
French  botanist  Bonnet*^  in  1754,  in  his  treatise  on  the  func- 
tion of  leaves,  who  notes  that  "although  it  is  classed  with  the 
smuts  of  other  cereals,  it  produces  effects  altogether  differenr, 
t>nd  unlike  the  others,  it  occurs  on  all  parts  of  the  plant."  He 
mentions  having  received  a  letter  from  DuHamel  in  December, 
1752,  in  which  corn  smut  is  spoken  of;  but  he  says  that  no  refer- 
ence to  it  was  to  be  found  in  DuHamers  publications  up  to  the 
time  of  his  own  book. 


1  0  DeCaDdoUe,  Origin  of  cultivated  plants:  390. 

*  ^  Schweinitz,  Synopsis  fungorum  Carolinae  superioris,  Schriften  d.  nat. 
Ges.  1 :  71.     1822. 

*  •  Roulin,  De  Tergot  du  mais,  et  de  ses  effets  sur  Thonime  et  les  an- 
imaux.  Acad.  Sci.     1829.     Quoted  by  Duchesne,  Traite  du  mais:  64. 

1  *  Bonnet,  Rech.  sur  Tusages  des  feuilles :  327-330. 
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The  second  writer  to  publish  something  relating  to  corn  smut 
was  Aymen^*,  a  corresponding  member  of  the  French  Acad- 
emy of  Sciences,  who  described  it  briefly  in  1760,  as  if  no  new 
thing.  Again,  in  1763,  he'  •  takes  up  the  matter  more  fully,  and 
details  observations  made  by  himself  in  1752.  In  1766  the  in- 
fluential writings  of  Tillet  were  published,  founded  on  observa- 
tions made  in  1760  and  1761,  already  cited,  followed  after  a  time 
by  the  comprehensive  and  scholarly  treatise  by  Imhof,  also  cited 
above. 

These  authors  furnished  the  foundation  for  all  subsequent  writ- 
ings upon  the  subject  in  France  and  in  other  countries,  and  also 
gave  direction  to  some  extent  to  the  views  of  the  uneducated.  It 
will  be  seen  that  the  earliest  mention  of  corn  smut  in  European 
literature  is  at  least  150  years  subsequent  to  the  introduction  of 
corn  into  Europe,  and  in  American  literature  it  is  three-quarters 
of  a  century  later.  There  is  every  reason  to  suppose  that  on 
both  continents  corn  smut  had  existed,  and  even  become  common 
long  before  the  time  when  it  found  mention  in  printed  records. 

THE  LATIN  NAME  OF  THE  FUNGUS. 

When  searching  the  literature  of  the  subject  for  information 
that  would  influence  the  course  of  our  investigations,  it  was 
noticed  that  considerable  diversity  existed  regarding  the  form 
of  the  Latin  name  for  the  fungus.  In  order  to  settle  the  question 
of  the  correct  name,  search  was  made  through  the  early  litera- 
ture, especially  in  the  libraries  of  the  Universities  of  Bonn  and 
Berlin,  and  more  successfully  in  that  of  the  British  Museum. 
The  conclusion  and  principal  data  have  already  been  presented 
in  an  article  in  the  Botanical  Gazette  * '  and  only  the  more 
interesting  points  call  for  notice  here.  The  object  has  been  to 
find  the  earliest  Latin  name  used  in  connection  with  a  descrip- 
tion identifying  the  fungus,  which  by  rights,  and  in  accordance 
with  rules  now  generally  followed  by  botanists,  should  be  recog- 
nized as  the  correct  name. 


i*Aymen,  Rech«rches.  sur  les  progres  et  la  cause  de  la  nielle,  Mem. 
de  Math,  et  Phys.  Acad.  Sci.  3»  77.  Paris,  1760.  (Sometimes  cited  from 
the  impriat  at  the  bottom  of  the  signatures:    Sav.  etrang.) 

i^Aymen,  Second  Memoire  sur  les  maladies  des  bles,  same,   4«  36^- 

Parrs,  1763- 
i<  Arthur,  The    common    Ustilago  of  maize.  Bot.  Gaz.  23144-46.  January, 

1897. 
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Two  prior  attempts  had  been  made  to  ferret  out  the  true  namt. 
In  1881  George  Winter  ^'  in  re  visaing  the  fungi  of  Raben- 
horst's  cryptogamic  flora  of  Germany  decided  that  DeCandolle 
had  first  published  the  name  in  1806,  which  he  construed  as 
Ustilago  Zcae-Mays  (DC.)  Wint.  Again,  in  1895,  Magnus  *« 
of  the  University  of  Berlin,  while  studying  the  introduction  of 
corn  smut  into  central  Germany,  found  an. earlier  name  by  De 
Candolle  (1805),  which  gave  the  form  Ustilago  Mays-Zcae  (DC.) 
Ivlagn. 

In  our  own  search  through  the  literature,  a  much  earlier  name 
rhan  either  of  these  has  been  found,  and  one  to  which  no  valid 
objection  seems  applicable.  It  was  given  by  Beckmann  *  •  in  a 
supplemental  footnote  to  the  translation  of  Tillet's  paper  before 
the  French  Academy,  already  abundantly  cited,  which  he  fur- 
nished to  the  Hannoz'crian  Magazitie  for  October,  1768.  Beck- 
mann was  a  distinguished  professor  of  economics  in  the  Univer- 
sity of  Gottingen,  author  of  the  "Principles  of  German  Agricul- 
ture," which  passed  through  a  number  of  editions,  of  a  cyclopedia 
of  agriculture,  and  of  numerous  other  papers  and  articles  upon 
agricultural  topics,  as  well  as  of  a  botanical  dictionary.  Subse- 
quently a  new  genus  was  established  for  those  smuts  with  which 
that  of  corn  is  still  associated,  and  Beckmann's  name  was  first 
used  under  this  genus  of  Ustilago,  by  Unger*®  in  his  work  on 
soils  as  influencing  plant  distribution.  The  name  as  it  should 
now  stand,  is  therefore  Ustilago  Zeae  (Beckm,)  Ung. 

This  name  is  not  the  one,  unfortunately,  which  has  been  used 
heretofore  by  writers.  The  form  has  most  often  been  Ustilago 
MaydiSy  which  has  usually  been  credited  to  Corda,  but  not  infre- 
quently to  DeCandolle,  Tulasne  or  Leveille,  all  botanists  of  note, 
who  made  important  contributions  to  the  subject  of  smuts.  As  a 
matter  of  incidental  interest  the  following  list  of  Latin  names, 
applied  at  various  times  to  corn  smut,  has  been  compiled,  to- 
gether with  the  citation  of  the  works  in  which  they  were  first 
published.    The  list  may  not  be  complete. 


1' Winter,  Rabenhorst's  Krypt.-Flora  von  Deutschland,  1 197.     1881. 

1  ^'Magnus,   Seit  wann    ist    der    Maisbrand    in    Mittel    Deutschland? 
X>e0t«Gbe  bot  Monatsschr- 13:50.     1895. 
1  •Beckmann,  Hannoverisches  Magazin.  6:1330.     1768. 
*o linger,  Einfluss  des  Bodens:  211.     1836. 
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USTILAGO  ZBAE  (Beckm.)  Ung. 
Synonyms: 

1768  Lycoperdon  Zeae  Beckm,     Hannov.  Mag.  6:1330. 

1805  Uredo  segetum  Mays-Zeae  DC.  Fi.  France  2:596. 

1808  Uredo  Zeae-Mayn  DC.  Eucyc.  Meth.  Bot.  8:227. 

1815  Ureao  Maydis  DC.  Fl.  France  6:77. 

1822  (/redo  Zeae  Schw.  Schriftep  d.  nat.  Ges.  1:71. 

1825  Caeoma  Zeae  Link    Linne  Sp.  Plant,  2:2. 

1833  Erysibe  Maydis  Wallr.  Fl.  Germ.  :2i5. 

1836  Ustilago  Zeae  Ung.  Einfl.  d.  Bodens  :2ii. 

1842  Udilago  Maydis  Cda.  Icon.  Fung.  6:3. 

1847  Ustilago  Schweinitzii  Tul.  Ann.  bci.  Nat.  III.  7:85. 

1881  Ustilago  Zeae-Mays  Wint.  Rabh.  Krypt.  Fl.  1:67. 

1895  Ustilago  Mays-Zeae  Magn.  Deutsch.  Bot.  Mon.  13:50 

It  is  somewhat  significant  that  the  list  is  headed  by  Beck- 
mann,  a  man  whose  interests  were  almost  wholly  on  the  practical 
side  of  the  subject,  and  that  he  was  closely  following  Tillet,  who 
made  his  studies  as  a  government  expert  working  on  the  econo- 
mic phase  of  the  matter. 

HISTORICAL  PERIODS  IN  STUDY  OF  THE  DISEASE.    * 

In  attacking  the  subject  from  the  practical  side,  three  periods  in 
I  he  history  of  investigation  are  to  be  recognized,  dependent  upon 
the  dominant  views  regarding  the  nature  of  the  disease  and  its 
mode  of  propagation. 

The  first  period  (1754- 1832)  extended  from  the  earliest  obser- 
vations, those  of  Bonnet,  Tillet,  Ay  men  and  Imhof,  well  toward 
the  middle  of  the  nineteenth  century,  or  to  be  exact,  to  the  publi- 
cation  of  DeCandolle's  important  work  on  vegetable  physiologv. 
Although  during  all  of  this  time  systematic  botanists  classified 
corn  smut  as  a  fungus  yet  vegetable  pathologists  and  practical 
observers  treated  the  disease  essentially  as  an  edema.  Tliey  be- 
lieved  that  it  was  due  to  the  excessive  accumulation  of  sap 
in  parts  of  the  plant,  causing  lesions  in  which  the  sap  and 
tissues  degenerated  into  a  black  mass  that  finally  dried  into  r* 
powder.  The  conclusion  was  based  upon  inability  to  propagate 
the  disease  with  the  smut  powder  (spores),  and  the  obscr\-ation 
that  it  was  most  abundant  upon  plants  in  rich  and  damp  soils,  and 
was  promoted  by  moist  atmosphere  and  close  planting.  Bonnet. 
DuHamel  and  others  thought  that  the  swellings  were  incited  by 
the  sting  of  some  minute  insect,  and  a  few  writers  believed  them 
to  be  spontaneous  abnormalities.  The  views  of  the  period  are 
briefly  stated  by  Bonafous  *  ^  in  his  memoir  on  maize. 

*^Bonafous,    Histoire  naturelle,  agricole    et    econoniique  <lu   Mais   :   94- 
99.    Paris,  1836. 

Translation  of  the  part  here  referred  to  is  given  by   Hitchcock  and 
Norton,  Bull.  Kans.  Exper.  Sta.,  No.  62:  192-194.     1896. 
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For  the  agricultural  practice,  the  closing  words  of  Tillet's  com- 
munication to  the  French  Academy  summarized  the  matter  from 
the  farmer's  standpoint.  He  said  that  his  studies  showed  that 
although  they  had  good  grounds  for  being  afraid  of  wheat  smut 
because  of  its  contagiousness,  yet  they  need  not  fear  com  smut 
on  that  account,  and  if  the  disease  is  abundant  one  season,  they 
need  not  in  consequence  be  apprehensive  of  an  increase  of  the 
disease  the  next  season.  Other  writers  during  this  period  advoca- 
ted cutting  away  the  smut  pustules.  This  was  not  to  stop  the  spread 
of  the  disease,  but  to  prevent  the  swellings  from  drawing  the  sap 
away  from  the  ear  and  checking  its  development. 

During  the  first  period  both  belief  and  practice  were  erroneous, 
and  were  based  on  wrong  deductions  from  imperfect  knowledge. 

The  second  period  (1832-1895)  extended  from  the  time  when 
DeCandolle's  authoritative  opinion  **  became  dominant  until 
the  researches  of  Brefeld,  a  German  botanist,  still  engaged  upon 
studies  of  this  nature,  were  published  to  the  world*'.  During 
this  period  the  disease  was  recognized  as  of  parasitic  origin,  and 
due  to  the  attack  of  the  smut  fungus.  But  the  propagation  of  the 
disease  was  supposed  to  closely  follow  the  fairly  well  under- 
stood course  of  the  oat  and  wheat  smuts.  Brefeld  said  in  his  pre- 
liminary announcement  to  the  Berlin  Agricultural  Club  that  "at 
the  time  of  my  first  series  of  experiments  in  the  year  1885,  I  still 
held  to  the  old  view,  universally  current,  that  smut  germs  gen- 
erally could  penetrate  only  into  the  young  seedlings  in  order  to 
appear  later  as  smut  masses  in  the  full  grown  plant,  and  that 
consequently,  a  penetration  of  the  germ  into  the  plant  when  it  had 
passed  the  seedling  stage  was  not  possible."    It  required  an  in- 


**  ;DeCandolle,  Physiologic  Vegetale  3:  453.     Paris,  1832. 

*3;The  preliminary  pirblication  of  Brefeld's  work  upon  artificial  infection 
of  the  corn  plant  with  the  smut  parasite  was  presented  to  the  Agricultural 
Club  of  Berlin  in  1888,  but  it  was  not  until  1895  that  his  extensive  re- 
searches upon  the  question  were  completed  and  the  record  made  avail- 
able.    The  citations  are  as  follows: 

Brefeld,  Oscar.  Neue  Untersuchungen  uber  die  Brandpilze  und  Brand- 
krankheiten,  Nachs  a.  d.  Klub  dcr  Landwirthe  zu  Berlin,  1888  :  1577- 
1584,  1588-1593,  1598-1601. 

Abstracts  in  Card.  Chronicle.  1888  :  396-397;  Bot.  Centralblatt,  39  :  15 
18.     1889;  and  full  translation  by  E.  F.  Smith  in  Jour,  Mycology    6:  1-8, 

59-71,  153-164.     1890-91. 

Brefeld,  Die  Brandkrankheiten  dcs  Gctrcides,  Unters.  a.  d.  Gesammt- 

geb.  d.  Myk.  Heft  11:  5^-9.2.  P'.  2-5.    Munster,  1895. 

Abstracts  in  Bot.  Centr.  64  :  273  281.  3895;  Hed wig ia  34  :  138-140. 
1895;  Amer.  Nat.  30  :  137-142.     1896. 
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vestigator  of  the  highest  ability  to  break  away  from  such  fimily 
fixed  beliefs,  and  to  devise  an  entirely  new  course  of  experi- 
mental procedure,  an  honor  belonging  exclusively  to  Brefeld. 

Very  important  advances  were  made  in  a  knowledge  of  the 
fungus  during  this  period.  The  able  botanists  who  contributed 
most  toward  the  development  of  this  part  of  the  subject  (to- 
gether with  the  dates  of  their  most  serviceable  contributions) 
were  doubtless  Meyen  (1838),  Leveille  (1839),  Tulasne  brothers 
(1847),  DeBary  (1853),  Kuhn  (1858  and  1874),  Fischer  von 
Waldheim  (1869),  vvhose  memoir  has  been  rendered  into  English, 
and  Brefeld  (1883).  By  the  aid  of  improved  microscopes,  the 
course  of  the  fungous  mycelium  inside  the  corn  plant  and  the 
development  of  the  spores  were  followed ;  the  germination  of  the 
spores  was  accomplished  in  1857  by  Kuhn,  who  found  that  they 
germinated  with  difficulty,  or  not  at  all,  in  pure  water,  and  later 
•  1874)  he  observed  the  penetrationof  the  germ  tubes  of  the  fungus 
as  they  pierced  the  epidermis  of  the  corn  plant.  Brefeld  in  his 
first  important  memoir  upon  smuts  made  a  highly  valuable  con- 
tribution to  the  subject,  by  showing  that  the  corn  smut  spores 
would  germinate  with  great  readiness  in  nutrient  solutions,  and 
would  even  carry  on  an  independent  growth  for  a  long  time, 
forming  great  numbers  of  secondary  spores,  quite  unlike  those 
formed  on  the  corn  plant. 

But  all  this  information  regarding  the  fungus  led  to  no  service- 
able theory  or  practice  in  the  prevention  of  the  disease.  Many 
were  the  vain  attempts  to  prevent  the  smut  by  various  applica- 
tions to  the  seed.  Kuhn,  the  most  practical  man  among  the  many 
investigators,  advocated  the  treatment  of  the  seed  with  copper 
sulfate,  and  naturally  was  followed  by  other  writers,  until  the 
method  became  current  in  standard  works  *^^  while  all  suggest- 
ed the  gathering  of  the  smut  in  the  fields  afid  burning  it,  as  a 
good  general  practice  without  knowledge  of  th^  specific  reasons. 

The  third  period  opened  with  the  brilliant  researches  of  Bre- 
feld, who  completed  our  knowledge  of  the  etiology  and  propaga- 
tion of  the  disease  by  showing  that  the  corn  plant  was  open  to 
infection  at  whatever  point  of  its  surface  above  ground  the  tissues 
were  soft  and  still  actively  growing,  that  the  disease  was  narrowly 
local  in  its  action  on  the  host,  and  that  the  infection  was  not  by 
means  of  the  black  smut  spores,  but  by  colorless  secondary  spores 
produced  aerially  from  a  saprophytic  growth  of  the  black  spores. 

Brefeld's  work  essentially  completed  our  knowledge  of  the 


**Cf.  Plumt),  .Indian  corn  culture:i5i,    Chicago,  1895. 
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life  history  of  the  fungus  and  the  course  and  propagation  of  the 
disease,  only  leaving  for  further  study  a  verification  of  the  main 
/acts,  extension  of  details,  and  devising  of  preventives. 

THE  SPORES  AND  THEIR  GERMINATION. 

The  masses  of  com  smut,  often  as  large  as  one's  head,  are 
mostly  composed  of  a  blackish  powder,  which  is  in  reality,  a  won- 
iterful  collection  of  the  minute  spores  of  the  fungus,  countless  and 
almost  inconceivable  in  number.  Under  the  microscope  the 
powder  looks  like  small,  very  small,  balls,  almost  or  quite  round 
and  covered  over  thickly  with  minute  projecting  points. 

Each  of  these  exceedingly  minute  globular  grains  of  dust  is 
capable  of  growth,  if  in  sufficiently  moist  and  fertile  surroundings. 
It  was  formerly  thought  that  the  spores  were  only  able  to  cause 


Fig.  I.  Germinating  spores  of  corn  smut,  and  the  resulting  conidia: 
a  two  groups  of  smut  spores  showing  mold-like  growth  after  36  hours; 
h  three  smut  spores  after  having  grown  18  hours;  c  conidia  formed  in 
the  air,  which  are  the  chief  means  of  infection  of  corn  plants;  i  conidia 
formed  in  liquid,  somewhat  larger  and  plumper,  but  otherwise  like  the  air 
conidia. 


infection  after  they  had  passed  a  winter,  and  another  warm  sea- 
son had  begun.  But  this  is  an  error.  We  have  found  that  spores 
taken  as  early  as  the  middle  of  July  from  corn  plants  in  the  field 
germinated  within  24  hours  after  removing  them  from  the 
pustule.  They  are  in  fact  viable,  and  capable  of  starting  infec- 
lion  from  the  time  thev  are  fullv  formed  in  the  moist  smut 
bunches  until  after  a  year  or  two,  or  possibly  much  longer,  of  the 
varying  fortunes  of  refuse  matter  they  cease  to  be  alive. 


too 

The  most  significant  observation,  leading  to  recognition  of  the 
widely  different  physiological  behavior  of  corn  smut  in  contrast 
v/ith  the  better  known  cereal  smuts,  was  made  by  Brefeld,  when 
he  found  that  the  spores  which  would  not  grow  in  pure  water 
would  make  ample  and  characteristic  development  in  nutrient 
fluids  (Fig.  I,  a,  b).  In  such  fluids,  of  which  the  liquor  from 
barnyard  manure  was  one  of  the  best,  the  spores  not  only  made 
a  growth,  but  developed  great  numbers  of  thin-walled,  colorless, 
secondary  spores,  of  uniform  size  and  shape,  in  every  way  unlike 
the  black  smut  spores,  and  from  their  appearance  evidently  serv- 
iceable for  greater  multiplication  of  the  disease,  as  was  afterward 
proved  by  experiment.  From  their  nature  such  spores  are  known 
to  botanists  as  conidia  (Fig.  i,  d).  Brefeld  determined  by  ex- 
]>eriment,  and  the  observations  have  been  repeated  in  our  own 
work  and  also  by  others,  that  the  black  smut  spores  do  not  direct- 
ly cause  infection  by  growing  into  the  corn  plant,  but  after  grow- 
mg,  as  a  mold  grows,  the  conidia  thus  formed  are  able,  when 
placed  on  the  surface  of  young  tender  parts  of  the  corn,  to  pierce 
the  plant  by  means  of  a  germinating  tube,  the  infection  leading 
to  the  production  of  smut  masses  at  that  place. 

But  the  crowning  discovery  of  Brefeld,  which  completed  our 
knowledge  of  the  essential  features  in  the  life  history  of  the  fungus 
and  of  the  etiology  of  the  disease,  was  announced  in  his  memoir 
of  1895.  He  found  that  the  growth  from  the  black  spores  pro- 
duced conidia  in  the  air  whenever  possible,  rather  than  beneath 
the  liquid  (Fig.  i,  c).  This  now  made  Kuhn's  observation  of 
1857  significant,  that  the  spores  germinate  better  in  moist  air  than 
under  water.  In  fact,  it  appears  certain,  without  going  into  the 
details  of  experiments  and  studies  which  substantiate  the  de- 
lUiction,  that  the  corn  smut  disease  is  largely,  possibly  wholly, 
propagated  by  the  conidia  borne  through  the  air  from  the  grow- 
:ng  black  spores  as  they  lie  on  the  ground  in  barn  yards,  pastures 
and  fields,  and  especially  wherever  decomposing  vegetable  matter 
provides  extra  nutriment. 

In  our  own  work  spores  were  grown  in  such  liquid  media  as 
beef  bouillon,  expressed  corn  juice,  wort,  Pasteur  solution  with 
and  without  sugar,  and  both  hydrant  and  distilled  water,  and  in 
such  solid  media  as  gelatin,  agar-agar  and  starch  paste.  Of  these 
the  Pasteur  sugar  solution  and  agar-agar  proved  the  most  satis- 
factory. Excepting  in  clear  water  the  spores  usually  germinate 
m  eighteen  to  thirty-six  hours.  The  growing  spores  and  air  con- 
idia are  shown  in  figure  i. 
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In  studying  germination  and  testing  vitality  in  the  Station  lab- 
oratory, the  spores  were  sown  in  a  hanging  drop,  but  in  provid- 
ing material  for  infection  experiments  upon  growing  corn  plants 
the  spores  were  sown  in  test  tubes  with  both  solid  and  liquid 
media. 

STUDY  OF  AERIAL  INFECTION, 

The  first  successful  infection  experiment  was  .p^mducted  by 
Julius  Kuhn  of  Halle  in  1874;  but  as  only  a  single  seedling  plant 
out  of  many  trials  showed  disease,  and  as  the  methods  employed 
as  we  now  know,  were  not  well  adapted  to  corn  smut  infection,  al- 
though suitable  for  some  cereal  smuts,  it  must  be  regarded  in  the 
nature  of  an  accident.  No  other  attempts  at  infection  of  the  com 
plant  were  successful  until  Brefeld  began  his  fruitful  studies 
(^1885-87),  with  an  entirely  new  hypothesis  regarding  the  mode  of 
propagation.  Brefeld  used  for  infecting  material  nutrient  solu- 
tions containing  a  large  quantity  of  conidia  developed  from  the 
growth  of  smut  spores,  which  he  sprayed  over  the  part  of  the 
plant  where  he  hoped  to  produce  the  disease.  The  same  method 
has  been  successfully  employed  by  subsequent  workers. 

After  many  failures,  due  to  a  lack  of  appreciation  for  all  the 
needed  details  of  manipulation,  successful  experiments  in  infec- 
tion were  performed  at  the  Indiana  Station  during  the  winter  of 
1897-98.  For  this  purpose  black  smut  spores  were  sown  in  test 
tubes  of  nutrient  media,  usually  a  Pasteur  sugar  solution,  and 
when  air  conidia  were  abundantly  developed  the  contents  of  the 
tube  were  thoroughly  mixed  and  used  as  infecting  material. 

The  plants  for  the  first  successful  trial  were  started  between 
folds  of  moist  cotton  cloth,  the  ordinary  form  of  Geneva  germi- 
nator  being  used.  When  the  radicles  had  attained  one  to  two 
inches  and  the  leafy  stem  about  one-half  inch  in  length,  they  were 
subjected  to  the  infecting  material  in  form  of  a  fine  spray.  After 
remaining  in  the  moist  cloths  of  the  germinator  24  hours  longer, 
I  hey  were  transplanted  to  soil  in  pots  and  boxes,  and  placed  in 
ihe  green  house. 

Of  nine  corn  seedlings  infected  at  this  time,  December  4,  1897, 
six  showed  signs  of  the  disease  in  11  days.  The  tips  of  the 
young  leaves  were  especially  attacked,  and  the  blades  and  stems 
to  a  less  degree.  Three  of  the  six  diseased  plants  lived  to  de- 
velop well  defined  smut  pustules,  which  took  about  two  weeks 
from  the  time  of  spraying,  but  all  finally  died  from  the  debilitating 
effect  of  the  disease.  Four  of  the  plants  of  this  experiment  are 
shown  in  plate  XIII,  the  one  diseased  plant  being  stunted  and 
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bent  to  one  side  by  the  pustules  at  its  base,  in  marked  contrast  to 
the  three  healthy  plants. 

Another  trial  of  the  same  kind  was  begun  on  February  ii, 
J  898,  by  spraying  as  before  four  corn  plants  growing  in  small 
pots.  The  conidia  were  applied  to  the  top  of  the  plants  just  as  the 
first  leaves  were  unfolding.  One  of  the  four  plants  showed  infec- 
tion (see  plate  XIII),  developed  pustules  at  its  base,  and  was  dis- 
torted and  weakened  in  the  same  manner  as  those  of  the  prev- 
ious experiment. 

In  this  country  successful  attempts  at  artificial  propagation  of 
the  corn  smut  disease  have  been  carried  out  at  the  Kansas  Sta- 
tion*' in  the  open  field,  and  at  the  Illinois  Station,  the  latter  not 
yet  published. 

The  American  studies  show  some  of  the  conditions  for  effective 
propagation  of  the  disease  clearly  enough,  but  we  must  turn  to 
Germany,  and  particularly  to  the  luminous  work  of  Brefeld,  to 
fully  appreciate  the  behavior  of  corn  smut  in  the  open  field.  The 
facts  appear  to  be  that  under  ordinary  conditions  the  conidia  are 
the  bearers  of  the  disease.  The  conidia  are  minute,  colorless  and 
short  lived  sporidia,  and  are  produced  in  the  greatest  profusion 
whenever  the  black  smut  spores  find  the  necessary  warmth, 
moisture  and  nutriment  for  their  mold-like  growth,  which  are  pro- 
vided at  any  time  during  the  summer  by  damp,  rich  soil.  As  the 
conidia  are  borne  through  the  air,  which  must  be  rather  moist  or 
ihey  will  be  killed  by  drying,  they  come  in  contact  with  corn 
plants,  and  if  there  is  the  right  amount  of  moisture  present,  each 
minute  conidium  sends  out  a  slender  tube  that  pierces  the  sur- 
face of  the  plant,  provided  it  is  young  and  tender  enough  at  that 
point,  and  sets  up  the  disease  within.  Any  part  of  the  corn  plant 
above  ground  may  in  this  way  become  affected  with  smut,  but 
only  during  the  time  that  it  is  still  tender  and  growing.  The 
leaves,  stems,  especially  the  nodes,  brace  roots,  tassels  and  ears 
may  thus  become  smutted,  the  ears  being  reached  usually  through 
the  young  silks.  During  the  earlier  part  of  the  season  the  source 
of  infection  is  the  smut  spores  from  the  crop  of  the  previous  sea- 
son, but  later  this  source  is  supplemented  by  spores  developed 
during  the  same  season. 

The  great  importance  of  destroying  all  smut  masses,  and  doing 
this  if  possible  before  the  spores  have  a  chance  to  scatter  out  of  the 
pustules,  must  be  recognized  in  any  plan  for  checking  the  disease. 

«« Hitchcock  and   Norton,   Bull.   Kans.   Exper.   Sta.   No.   62:  183-187. 
1896. 
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INFLUENCE   OF   WEATHER   AND   MATURITY   ON 

INFECTION. 

It  is  clear  from  what  has  already  been  stated  that,  if  infective 
material  is  available,  that  is,  if  viable  smut  spores  are  in  the  vicin- 
ity, the  amount  of  infection  will  depend  chiefly  upon  the  character 
of  the  weather,  and  secondly  upon  the  growing  condition  of  the 
corn  plants.  As  the  plants  develop,  the  parts  that  are  succes- 
sively formed  are  each  for  a  time  in  a  tender  succulent  condition 
tluring  which  they  are  liable  to  infection,  but  shortly  pass  over 
into  sufficient  maturity  to  effectively  debar  the  entrance  of  the 
(jferm  tubes. 

Remembering  that  the  disease  is  local,  not  spreading  from 
organ  to  organ  within  the  plant,  but  each  infection  causing  pus- 
tules only  at  the  spot  on  the  plant  where  the  germ  tubes  enter,  it 

TABLE  XUV. 


Increase  of  smut  pustules  on  different  parts  of  the  plant 
season  progresses,  as  affected  by  drier  and  moister 

soil,  season  of  1S96. 


the 


Stem 

Stem 

DATBS. 

Leaves. 

Utto 

5th 

nodes. 

6th 

node  to 

tassel 

Tassel. 

Bar. 

• 

oil. 

July    6-7 

35 

1 
2 

I 

0 

0 

'ler  s< 

July  25-27 

42 

4 

I 

3 

0 

Aug.  15-17 

42 

28 

^ 

II 

13 

o| 

Aug.  31 
July    6-7 

44 
126 

32 
4 

29      ! 
4 

II 

21 

=3r 

•a  1 

17 

0 

2" 

5  1 

July  25-27 

144 

49 

6 

48        1 

0 

Aug.  15-17 

151 

89 

37 

76 

23 

o 

Aug.  31 

152 

96             1 

42 

78 

26 

could  reasonably  be  expected  that  there  would  be  an  increase  in 
ihe  number  of  smut  pustules  as  the  season  progresses.  Actual 
count  demonstrates  this  to  be  true. 

For  studying  the  progress  of  infection  and  of  distribution  of 
smut  over  the  plant  we  may  conveniently  divide  the  plant  into  five 
regions :  (i)  lower  portion  of  stem  (between  first  and  fifth  nodes), 
(2)  upper  portion  of  stem  (between  fifth  node  and  tassel),  (3) 
leaves  (both  blade  and  sheath),  (4)  ears,  infection  being  mostly 
through  the  silk,  and  (5)  tassel,  infection  being  almost  wholly  in 
the  staminate  flowers.  Illustrations  of  smut  pustules  in  these 
f^ve  regions  are  shown  in  plates  X-XII,  which  are  engraved  from 
photographs. 

Pata  pn  the  first  appearance  of  smut  pustules  are  shown  in 
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table  XLIV,  taken  from  a  plat  having  the  soil  on  one-half  some- 
what deeper  and  moister  than  on  the  other  half,  although  the 
difference  in  surface  level  vi^ould  scarcely  be  noticeable  to  the 
casual  observer.  In  every  other  respect  the  two  halves  of  the  plat 
were  alike.  The  table  shows  an  increased  number  of  pustules  at 
each  count,  the  largest  portion  being  upon  the  leaves,  and  the 
next  largest  upon  the  lower  half  of  the  stem.  That  the  ears  are 
late  in  showing  pustules,  which  moreover  appear  almost  simul- 
taneously, is  accounted  for  by  the  fact  demonstrated  experiment- 
ally that  their  infection  almost  wholly  takes  place  during  the  short 
interval  while  the  silk  is  elongating  and  in  vigorous  growth.  The 
I  able  also  shows  that  the  more  vigorous  the  growth  of  the  cora 
plants,  due  to  the  moister,  deeper  soil,  the  greater  the  infection, 
a  point  which  will  be  spoken  of  later. 

If  instead  of  counting  the  pustules  the  number  of  smutted 
plants  be  taken,  the  same  progressive  development  of  smut  is 
evident.    Table  XLV  is  constructed  from  data  taken  from  the 

TABLE  XLV. 

Increase  of  smutted  plants  during  season  of  1896,  as  affected  by 

slight  differences  of  soil. 


DATES  OP  0B3ERVA- 

South  half  of  plat;  some- 

what    drier    and 

shallower  soil. 

North  half  of  plat;  some- 

whxt  molRter  and 

deeper  soil 

noN. 

Number 
of  plants 
ibserved 

Number 
of  plants 
smutted. 

Per  cent 
of  plants 
smutted. 

< 

2.0 
7.6 

8.5 

Number 
of  plants 
observed 

Number 
of  plants 
smuited. 

80 
149 

251 
266 

Per  cent 
of  plants 
smutted. 

July  6-7 
July  25-27 
August  15-17 
August  31 

1483 
1483 
1483 
1483 

22 

30 

113 
127 

1536 
1536 
1536 
1536 

1 
5.2 
9.7 
16.3 

17.3 

Fame  double  plat  that  afforded  data  for  the  last  table.  The  figures 
not  only  show  that  more  plants  became  smutted  as  the  season 
progressed,  but  that  the  largest  increase  of  smut  was  about  the 
middle  of  August,  the  infection  for  which  must  have  been  10  or 
15  days  earlier.  Observations  made  in  Kansas**  during 
June,  July  and  August  of  1894,  1895  and  1896,  give  similar  and 
confirmatory  testimony  to  the  progress  of  smut  during  the  sea- 
son. 

If  the  infection  continues  to  take  place  throughout  the  season, 
i1  were  highly  probable  that  the  longer  the  season  of  growth,  the 
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greater  the  amount  of  smut  developed.  Observations  were  made 
upon  fields  of  early  and  late  planted  corn  (table  XLVI),  and  al- 
though other  factors,  such  as  the  state  of  the  weather  at  the  dif- 
ferent stages  of  maturity,  may  be  accountable  for  part  of  the  dif- 
ferences, yet  the  double  amount  of  smut  in  the  field  planted 
seven  weeks  earlier  was  chiefly  due  to  the  longer  period  of  growth 
affording  a  longer  period  for  infection. 

Another  way  in  which  the  plant  is  made  more  liable  to  infec- 
tion is  by  increase  in  the  amount  of  tender  growing  tissue.    This 

TABLE  XLVI. 
Smutted  corn  plants  in  early  and  late  planted  fields«lS96. 


I 

Namber  plants  counted. 
Number  plants  smutted 
Percentage 


Planted 
about  June  20. 


Planted 
May  4. 


4647 
266 

5.7 


2482 

298 
12.0 


may  be  brought  about  by  more  luxuriant  growth,  due  to  greater 
water  or  food  supply.  The  accompanying  table  (XLVII)  shows 
the  effect  of  both  moisture  and  richness  of  soil  in  promoting  the 
smut  disease. 

In  the  first  case  the  soil  received  same  treatment  for  both  halves 
of  the  plat,  but  as  already  explained,  one-half  had  a  greater  depth 
before  reaching  subsoil  and  had  a  slightly  lower  surface  and  thus 

TABLE  XLVn. 


Increase  of  smutted  plants  caused  by  greater  moisture  and  by 

greater  richness  of  soil.  1896. 


Dry 

noil 
Aug  31. 


Plants  counted 
Plants  smutted 
Percentage 


1483 
127 
S»5 


Moist 

eoll 

Aug  31. 

1536' 
266 


Unmanured 
soil 

Aug.  27. 


Manured 

soil 
Aug.  27. 


939 

59 
6.3 


953 
120 
12.6 


kept  moister  throughout  the  season.  In  the  second  case  one-half 
of  the  plat  was  treated  with  fresh  horse  manure  at  the  rate  of  six 
and  three-fourths  tons  per  acre.  In  both  cases  the  more  luxuriant 
growth  of  the  corn  plants  gave  the  opportunity,  through  a  greater 
exposure  of  tender  tissues,  for  increased  infection  by  the  conidia 
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of  the  smut.    In  the  two  cases  observed,  moisture  and  food  supply 
increased  the  smut  lOO  per  cent. 

These  records  show  that  the  corn  plant  continues  to  be  subject 
lo  infection  by  smut  as  long  as  it  is  growing,  and  that  whatever 
increases  growth  increases  proportionally  the  liability  to  infec- 
tion. 

The  state  of  the  atmosphere  at  the  time  the  conidia  are  borne 
to  the  plant  is  most  certainly  an  important  factor  in  promoting 
the  disease.  It  is  only  when  the  air  is  sufficiently  damp  that  the 
conidia  germs  are  able  to  keep  their  vitality,  being  very  delicate 
and  easily  desiccated.  Moisture  on  the  surface  of  the  plant  is 
also  required  to  induce  germination  and  maintain  growth  until 
the  fungus  effects  an  entrance  into  the  tissues.  Yet  rain  inter- 
feres with  infection,  as  it  washes  the  conidia  out  of  the  air,  and 
off  from  the  plant. 

Many  scattered  facts  and  observations  leave  no  doubt  of  the 
important  part  that  atmospheric  conditions  exercise  in  a  general 
way.  It  was  early  noticed  that  closely  planted  corn  suffered 
more,  which  we  now  ascribe  mainly  to  the  increased  dampness 
of  the  air  immediately  surrounding  the  plants  in  such  fields.  In 
conducting  artificial  infection  one  of  the  great  obstacles  to  success 
is  found  to  be  the  difficulty  in  maintaining  a  saturated  atmosphere 
while  infection  is  taking  place. 

Direct  observation  in  the  field  upon  this  point  is  necessarily 
difficult,  as  the  exact  time  of  infection  cannot  be  directly  determ- 
ined, but  must  be  assumed  to  be  some  days  before  the  pustules 
become  visible.  The  pericJd  of  incubation  varies  with  temperature 
and  other  conditions  affecting  vegetation  in  general,  but  from  ex- 
perimental studies  we  may  safely  assume  it  to  be  from  lo  to  20 
days.  Although  without  daily  or  very  frequent  observations  on 
the  appearance  of  pustules  in  the  field,  yet  it  will  be  interesting  to 
see  if  the  four  observations  taken  in  1896  bear  any  relation  to 
the  weather  conditions  of  the  two  or  three  weeks  preceding. 

The  weather  factors  for  the  infectional  part  of  the  1896  season 
are  shown  on  chart  XLVIII,  and  prominence  is  given  to  cloudiness 
and  the  degree  of  atmospheric  moisture.  The  latter  is  represented 
by  the  difference  between  the  readings  of  the  wet  bulb  and  dry 
bulb  thermometers.  The  greater  the  difference,  the  greater  the 
amount  of  evaporation  and  the  necessarily  drier  air  to  produce 
it.  In  plotting  the  curve  the  dots  are  placed  at  a  distance  above 
the  base  line  to  correspond  with  the  actual  difference  in  the  ther- 
mometer readings  at  each  date.  The  curve  has  been  drawn  to  rep- 
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leSent  the  average  atmospheric  moisture  from  day  to  day;  rise 
in  the  curve  indicates  dryness  of  the  air,  and  depression  indicates 
moisture.  Rainfall  in  itself  can  have  only  a  deterrent  effect,  ex- 
cept in  so  far  as  it  helps  to  saturate  the  air  for  the  time  immediate- 
ly following,  so  the  data  for  it  are  given  an  inferior  place  on  the 
chart.  But  cloudiness,  which  is  a  highly  important  factor  in 
keeping  the  atmosphere  damp  and  in  condition  for  the  delicate 
conidia  germs  of  the  smut  to  float  about  and  thrive,  is  shown 
by  depth  of  shading.  The  temperature,  which  is  high  enough  at  all 
limes  throughout  the  period  to  insure  germination  and  growth, 
would  chiefly  influence  the  rate  of  incubation  of  the  smut,  and  is 
therefore  omitted  in  the  chart. 

With  this  explanation  the  chart  may  be  intelligently  inter- 
preted. It  shows  three  clearly  defined  periods  of  moist,  cloudy 
weather ;  one  the  latter  part  of  June  followed  by  a  week  of*  dry 
weather,  one  not  so  marked  early  in  July  followed  by  more  than  a 
week  of  almost  uninterrupted  dry  weather,  and  an  indefinitely 
long  moist  period  beginning  July  19.  Each  of  these  periods  was 
followed  by  an  outbreak  of  smut  proportional  to  the  degree  in 
which  the  infectional  period  was  favorable.  The  data  were  taken 
from  the  field  supplying  data  for  table  XLIV,  and  include  a  count 
of  over  3,000  plants.  The  June  period  of  infection  was  followed 
by  the  appearance  of  189  pustules ;  the  early  July  period,  which 
was  not  so  favorable  as  the  previous  one,  gave  108  pustules ;  and 
the  late  July  period,  which  was  more  favorable  than  either,  gave 
200  pustules.  Both  weather  and  maturity  of  the  corn  plants  were 
against  any  considerable  infection  during  the  fourth  period,  the 
count  giving  only  34  pustules. 

Although  the  data  here  presented  are  imperfect,  yet  they  clearly 
demonstrate  that  the  state  of  the  weather,  especially  the  atmos- 
pheric moisture  is  an  important  factor  in  promoting  the  smut  dis- 
ease of  corn.  The  capriciousness  of  the  weather  may  reasonably 
be  assumed  to  be  the  cause,  in  large  part,  why  corn  smut  does 
not  become  a  much  greater  pest  than  it  now  is. 

DISTRIBUTION  OF  PUSTULES  ON  THE  PLANT. 

Records  were  secured  in  a  number  of  fields  in  which  the  data 
were  arranged  for  the  five  aerial  regions  of  the  plant;  leaves, 
lower  half  of  stem  (including  brace  roots),  upper  half  of  stem, 
tassel,  and  ears,  as  stated  in  the  previous  section. 

The  observations  made  in  1895,  in  which  areas  representative 
of  several  fields  of  dent  corn  were  selected  and  1741  smutted 
slants  found  in  a  total  count  of  22,119,  show  that  more  than  one 
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third  of  all  the  pustules  occurred  in  the  lower  half  of  the  stem, 
and  that  about  an  equal  number  of  the  remaining  two-thirds  was 
found  on  the  upper  half  of  stem,  ears,  leaves  and  tassels,-  respect- 
ively. The  full  data  are  exhibited  in  table  XLIX.  These  pro- 
portions do  not  hold  true  in  all  cases,  in  fact  no  two  fields  and  no 
two  counts  at  different  dates  give  the  same  relationships.  The 
larger  part  of  this  variation  can  be  ascribed  to  the  disturbing  in- 

TABLE  XLIX. 

Distribution  of  smut  pustules  oyer  the  plant,  data  taken  in  several 

fields  durio|2;  the  year  1893,  22119  plants  being  counted  and 

1741  of  them  found  to  be  smutted. 


KBO!ON  OF  PLANT 

Number 

of 
pustules. 

Peroenttfce 

of 

pustules. 

Stem    between    ist  and  5th  nodes 
Stem   between   5th  node  and  tassel 
Leaves     (blade  and  sheath) 
Ears 
Tassel 

Pustules  on  1741  plants 

753 
342 
320 

321 

287 

2023 

*      37.2 
16.9 

15.9 
14.2 

100. 0 

fluence  of  the  weather,  although  the  soil  and  other  conditions  of 
growth  have  somewhat  to  do  with  it,  while  a  part  is  undoubtedly 
purely  accidental. 

The  data  taken  in  1896  upon  the  plat  having  the  soil  of  one- 
half  moister    than   that   of   the   other    (table     L)     show    that 

TABLE  L. 

Distribution  of  smut  pustules  over  the  plant,  as  affected  by  moist 
and  dry  soil,  observations  made  Aug:  ^1*  1^96. 


REGION  OF  PLANT. 


Number  of 
pustules. 


Percentage 

of 
pustules. 


I 
•g 

t 
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Stem    between    ist  and  5th  nodes 
Stem    between   5th  node  and  tassel 
Leaves     (blade  and  shea»th) 
Tassel 
Ears 

Pustules  on  1483  corn  plants 


32 

23.4 

29 

21.2 

44      * 
II 

32.1 
8.0 

21 

15.3 

137 

lOO.O 

96 

24.4 

42 

152 

78 

26 

10.7 

38.6 

19.7 

6.6 

u 

Of 

a 
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Stem    between    ist  and  5th  nodes 
Stem    between    5th  node  and  tassel 
Leaves     (blade  and  sheath 
Tassel 
Ears 

Pustules  on  1536  corn  plants 


394 


100. o 
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most  pustules  appeared  on  the  leaves,  the  lower  half  of  the  stem 
coming  second,  and  that  the  increased  growth  due  to  the  moisture 
is  associated  with  an  increase  in  the  proportion  of  pustules  on  the 
leaves. 

If  we  turn  to  data  (table  LI)  taken  upon  the  plat  which  had 
one-half  enriched  with  stable  manure,  about  the  same  relation- 
ships will  be  seen  to  hold  as  in  the  last  case  cited.  Here  the  in- 
crease in  the  number  of  pustules  due  to  more  luxuriant  growth  is 

TABLE  U. 

Distribution  of  smut  pustules  over  the  plant  as  affected  by  richness 
of  soil,  observations  made  Aug.  27,  1696. 


•a 
t 

h 

a 

a 
0 


i 
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RBQION  OP  PLANT. 


Stem   between   ist  and  5th  nodes 
Stem   between   5th  node  and  tassel 
Leaves     (blade  and  sheath 
Tassel 
Ears 

Pustules  on  939  corn  plants 


Stem    between    ist  and  sth  nodes 
Stem    between   5th  node  and  tassel 
Leaves    (blade   and  sheath) 
Tassel 
Ears 

Pustules  on  953  corn  plants 


Number  of 

Percentage  of 

pustules. 

pustules. 

22 

1        33.8 

21 

32.3 

8 

12.3 

10 

iS-4 

4 

6.2 

65 

lOO.O 

42 

32.1 

17 

13.0 

62 

47.3 

7 

5.3 

3 

2.3 

131 

100. 0 

especially  marked  in  the  leaves,  while  on  the  lower  part  of  the 
stem  the  variation  in  percentage  of  pustules  due  to  conditions  of 
growth  is  slight. 

Now  turning  to  data  taken  from  plats,  or  rather  fields,  for  they 
were  several  ^cres  each,  which  were  planted  at  different  dates, 
^-ery  different  proportions  will  be  seen  (table  LII). 

The  lower  part  of  the  stem  is  far  ahead  of  the  other  regions, 
except  in  case  of  ears  in  the  late  planted  field,  a  deviation  which 
must  surely  be  referred  to  the  state  of  weather  during  the  time 
infection  was  possible. 

In  general  our  observations  appear  to  warrant  us  in  assuming 
that  at  least  in  Indiana  the  lower  half  of  the  plant,  especially  if 
the  leaves  on  that  part  be  included,  often  bears  more  than,  half 
of  the  smut  pustules,  and  sometimes  far  more  than  half,  while 
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TABLE  Ln. 

at  mutt  pustules  over  the  ^nt.  as  affected  b| 
Ranting;  1696.    Obserratioiis  made  August,  1896. 


BBOION  or  PLANT. 


I* 

•OS® 

Pk    o 


^ 


Stem   between    ist  and  5th  nodes 
Stem    between   5th  node  and  tassel 
Leaves    (blade   and  sheafh) 
Tassel 
Ears 

Pustules  on  4647  com  plants 


Numbt  r  of 
puiitultrS. 

90 
28 

2 

2 

181 


PerceDtage 
of  pustules. 


303 


29.7 
9.2 

.7 

.7 

59.7 

lOO.O 


^S 


2 

o 


175 
98 
29 

41 
13 

356 


49.2 

27.5 
8.1 

3.7 
100.0 


Stem    between    ist  and  5th  nodes 
Stem    beitween   5th  node  and  tassel 
Leaves  (blade  and  sheath) 
^     Tassel 
Ears 

Pustules  on  2482  corn  plants 

the  upper  part,  including  tassel  and  ear,  is  much  less  affected.  It 
it  partly  to  be  accounted  for  by  the  longer  period  of  exposure  to 
infection,  to  the  generally  more  favorable  weather  when  in  con- 
dition for  infection,  and  to  the  prolonged  opportunity  for  infect- 
mg  the  nodes  enclosed  by  the  leaf  sheaths. 

Corn,  in  common  with  other  members  of  the  grass  family, 
V  eeps  the  lower  end  of  the  internodes  in  k  tender  growing  state 
lor  a  long  period,  and  the  requisite  rigidity  of  the  stem  is  main- 
tained by  the  enwrapping  sheath  of  the  leaf.  Moisture  accumu- 
lates within  the  sheath  and  comes  to  hold  more  or  less  nutrient 
matter.  It  is  a  good  culture  solution  for  various  germs,  and 
smut  spores  finding  their  way  between  the  sheath  and  the  stem, 
may  germinate,  the  conidia  thus  produced  in  turn  germinating 
and  piercing  the  plant  where  it  is  tender,  just  above  the  node. 
Plate  X,  A  shows  pustules  at  four  lower  nodes  of  a  stem,  eaclx 
having  become  exposed  by  bursting  the  sheath.  That  these  four 
spots  received  their  infection  from  spores  or  conidia  falling  in  be- 
tween the  stem  and  sheath,  or  washed  in  by  rains,  after  the  leaves 
were  well  expanded,  appears  to  be  highly  probable. 

The  brace  roots  sometimes  become  affected  through  their 
tender  ends,  before  these  have  penetrated  the  soil.  Pustules  thus 
situated  have  been  counted  in  with  those  on  the  stem,  in  the  above 
statistics. 

The  leaves  are  the  part  of  the  plant  to  first  show  pustules,  as  a 
lule,  which  mostly  appear  early,  as  may  be  seen  by  reference  to 
table    XLIV.    This  comes  about  from  their  habit  of  growth. 
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They  expose  more  surface  to  infection  than  the  other  parts,  and 
for  a  time  they  are  the  only  part  of  the  plant  thus  exposed,  the 
stem  being  wholly  enwrapped  and  hidden  by  them,  and  the  ear 
cjnd  tassel  appearing  late. 

In  estimating  the  loss  from  corn  smut,  the  investigator  usually 
counts  the  stalks  affected,  and  the  farmer  generally  notices  only 
the  ears.  The  smut  disease  never  kills  the  whole  plant,  unless 
it  attacks  a  small  seedling,  and  that  is  rare  in  the  field,  and  it  is 
even  less  likely  to  kill  a  part  of  the  plant.  The  fungus  derives  its 
nourishment  from  the  juices  of  the  plant,  and  thrives  as  the  plant 
thrives.  To  estimate  the  loss  from  smut,  it  is  necessary  to  know 
how  much  the  yield  is  decreased  in  weight  and  quality. 

No  wholly  satisfactory  statistics  are  available.  That  any  plant 
supporting  such  a  rampant  fungus  as  corn  smut  must  necessarily 
grow  to  a  less  extent  than  it  would  have  done  if  none  of  its  forces 
had  been  diverted,  requires  no  argument.  What  we  need  to  know 
is  whether  this  stuntifying  of  the  plant  is  uniform,  or  more  in  one 
part  than  another.  The  only  data  available  are  those  taken  in 
Kansas^  **,  where  it  was  found  that  the  loss  of  weight  of  cars  on 
stalks  smutted  in  all  degrees  was  over  25  per  cent.,  while  the  loss 
in  weight  of  the  rest  of  the  plant  was  less  than  five  per  cent.  In 
another  set  of  weighings  the  loss  in  weight  of  ears  on  smutted 
stalks  amounted  to  about  one-third. 

It  may  be  safely  assumed,  we  think,  that  the  loss  of  crop  is 
insignificant  for  the  stover,  being  in  fact  almost  wholly  in  the 
ears,  and  that  there  is  considerable  loss  whether  the  ears  them- 
selves are  affected  or  are  sound  but  on  smutted  stalks.  It  would 
seem,  that  if  the  total  number  of  smutted  plants,  however  af- 
fected, be  divided  by  three  or  four,  a  figure  approximating  the 
actual  loss  to  the  farmer  would  be  secured. 

PREVENTION  BY  .SPRAYING. 

In  the  light  of  what  has  been  said  above,  the  possible  methods 
of  preventing  com  smut  clearly  resolve  themselves  into  two  cate- 
gories. First  the  smut  masses  can  be  removed  or  destroyed 
before  germination  of  the  spores  is  possible,  thus  clearing  the 
region  of  the  infective  material ;  or  secondly,  the  growing  plants 
can  be  protected  by  a  fungicide  or  otherwise  from  the  attack  of 
flying  conidia  germs.  This  Station  has  done  no  experimental 
work  along  the  first  line  and  no  record  of  such  work  with  statisti- 
cal results  has  come  to  the  attention  of  the  writers;  but  some 
'7  Hitchcock  and  Norton,  Ball.  KanB  Ezper.  Sta.  No.  62:  171,  1896. 


113 

interesting  and  successful  work  has  been  done  along  the  second 
line. 

Experiments  in  spraying  were  carried  out  in  1895  and  1896  at 
this  Station,  with  sufficient  completeness  to  demonstrate  the 
j>ossibilities  of  this  method  of  prevention.  The  only  record  of 
similiar  work  elsewhere  appears  to  be  that  of  a  trial  on  a  small 
scale  at  the  Kansas  Station  by  Kellerman*®  in  1890.  Bor- 
deaux mixture,  chloride  of  iron  and  sulfide  of  potassium  were 
used  as  the  fungicides,  and  86  plants  were  treated  altogether,  with 
117  plants  untreated  for  control.  Eleven  per  cent,  of  smutted 
plants  occurred  in  the  untreated  portion,  against  seven  per  cent, 
m  the  treated.  The  favorable  result,  however,  was  based  upon 
too  small  a  test  to  be  especially  significant. 

In  the  experiments  of  1895,  some  account  of  which  has  already 
been  published,  *•  one  comer  of  a  large  field  of  dent  corn,  planted 
about  May  8,  was  selected  for  the  tests.  Two  fungicides  were 
used,  five-  rows  being  sprayed  with  Bordeaux  mixture  and  five 
with  ammoniacal  copper  carbonate,  alternate  strips  of  five  rows 
each  being  left  untreated  as  controls. 

•  The  spraying  was  done  at  frequent  intervals  during  the  time 
that  infection  was  likely  to  occur,  using  a  knapsack  sprayer.  Rain 
much  interfered  with  the  thoroughness  of  the  work,  as  a  shower 
soon  after  spraying  washes  away  the  fungicide  and  leaves  the 
plants  again  unprotected.  The  state  of  the  weather,  therefore, 
largely  controlled  the  time  of  spraying,  and  sometimes  it  be- 
came necessary  to  repeat  the  spraying  after  an  inopportune  rain. 
A  number  of  rainy  or  wet  days  in  succession  gives  the  fungus  an 
opportunity  to  secure  a  foothold  that  treatment  by  spraying  can 
not  reach. 

The  dates  for  rainfall  and  spraying,  with  the  amount  of  rain  cov- 
ering the  period  during  which  infection  was  likely  to  occur,  are 
given  on  the  next  page.  On  both  June  8  and  19,  after 
one  plat  had  been  treated  with  ammoniacal  copper  carbonate,  it 
]>egan  to  rain  and  the  Bordeaux  mixture  was  not  applied  to  the 
other  plat ;  on  other  dates  the  two  plats  were  treated  alike.  The 
long  interval  without  spraying  between  July  5  and  20  was  an 
error  due  to  absence,  and  gave  an  unfortunate  opportunity  for 
infection. 

The  Bor^ieaux  mixture  was  made  in  the  customary  way,  with 

«8Kellerman,  Corn  smut.  Bull.  Kans.  Exper.  Sta.  No.  23:  103. 

*•  Stuart,    Fungicides   for  the  prevention   of  corn   smut.         Proc.    Ind. 

Acad.  Sci.  for  1895:  96-99. 
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six  pounds  of  copper  sulfate,  four  pounds  of  lime  and  50  gal- 
lons of  water.  For  a  time  this  strength  seemed  to  do  no  harm, 
but  later  the  plants  showed  some  injury,  and  after  July  21  the 
solution  was  applied  one-third  weaker,  that  is  75  gallons  of  water 
were  used  instead  of  50  in  the  recipe. 

The  ammoniacal  copper  carbonate  at  first  was  made  by  taking 
one  ounce  of  copper  carbonate  and  adding  enough  ammonia  to 

TABLE  Lffl. 
Wtzihet  and  treatment,  1^95. 


- 

May  26  Rain  .01  in. 

July  14  Rain  .13  iii. 

June    8  Sprayed 

July  15  Rain  .42  in. 

June  12  Sprayed 

July  17  Rain  .63  in. 

• 

June  12  Rain  .25  in. 

July  18  Rain  .22  in. 

June  13  Sprayed 

July  19  Rain  .29  in. 

June  17  Sprayed 

July  20  Sprayed 

Junt  18  Rain  .02  in. 

July  20  Rain  .26  in. 

June  19  Sprayed 

July  21  Rain  .03  in. 

June  19  Rain  .15  in. 

July  25  Rain  .25  in. 

Jun«  20  Rain  .21  in. 

July  25  Sprayed 

June  21  Sprayed 

July  27  Rain  .23  in. 

June  24  Rain  .57  in. 

Aug.    3  Sprayed 

June  25  Rain  .03  in. 

Aug.    3  Rain  .04  in. 

June  26  Rain  .13  in. 

Aug.    6  Rain  .35  in. 

June  27  Sprayed 

Aug.  II  Rain  .11  in. 

June  30  Rain  .68  in. 

Aug,  14  Sprayed 

July     5  Sprayed 

Aug.  26  Rain  1.02  in. 

Ju^y    8  Rain  .82  in. 

bring  it  into  solution  and  then  diluting  with  water  to  make  nine 
gallons.  This  gave  .088  per  cent,  of  copper  in  the  solution.  The 
percentage  of  ammonia  was  not  determined.  As  this  solution 
proved  injurious  to  the  corn  plants,  it  was  soon  replaced  by  one 
compounded  in  a  different  way.  Instead  of  using  any  definite 
quantity  of  copper  carbonate  and  then  adding  sufficient  ammonia 
to  dissolve  it,  the  strong  ammonia  (28  per  cent.)  was  reduced  to 
3.2  per  cent,  and  an  excess  of  copper  carbonate  added.  This  was 
shaken  at  intervals  for  some  time  to  allow  the  ammonia  to  dis- 
solve as  much  of  the  copper  carbonate  as  possible.  When  wanted 
for  use  the  clear  liquid  was  taken  and  diluted  to  the  strength  de- 
sired. This  solution,  which  now  contained  .148  per  cent  of  copper 
and  .14  per  cent  of  ammonia,  as  determined  by  the  method  de- 
vised by  Penny*  •  of  the  Delaware  Station,  at  first  did  no  injury. 


30  Penny,  Bull.  Del.  Exper.  Sta.  No.  22.    1893. 
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As  it  held  nearly  twice  as  much  copper  as  the  first  solution,  it  is 
evident  that  it  was  not  the  copper,  but  the  ammonia,  that  caused 
injury  in  the  first  trials.  After  a  time  the  applications  of  this 
solution  began  to  show  evidences  of  injurious  action,  and  after 
July  24  it  was  reduced  in  strength.  From  this  time  until  the  end 
of  the  experiment  the  solution  contained  .085  per  cent  of  copper 
and  .08  per  cent  of  ammonia. 

The  first  smut  pustules  were  noticed  on  August  14  and  the  ex- 
amination for  percentage  of  smut  was  made  on  September  3,  giv- 
irlg  ample  time  for  all  infections  to  develop  sufficiently  to  become 
evident.  The  results  of  the  spraying  are  shown  in  table  LIV, 
and  give  ample  evidence  of  efficiency.  The  number  of  smutted 
stalks  was  reduced  from  13  per  cent  to  a  little  below  seven  per 
cent,  by  use  of  ammoniacal  copper  carbonate,  and  to  a  little  below 
four  per  cent  by  use  of  Bordeaux  mixture,  that  is  to  about  one- 
half  and  one-fourth,  respectively. 


TABLE  LIV. 

Spraying  com  plants  with  Bordeaux  mixture  and  ammoniacal  copper 

carbonate  to  prevent  smut  during  1895. 


Unsprayed 


8  prayed 

witb 

Bordeaux 

mizt. 


Sprayed 

wlib 

am.  copper 

carb. 


Total    number  stalks 
Number   stalks    smutted 
Per   cent,  smutted 


1441 
13.4 


365 

347 

14 

24 

3.8 

6.9* 

*rhis  number  is  two-tenths  larger  than  the  one  given  in  Proc.   Ind^ 
Acad.  Sci.  for  1895,  page  98,  an  error  in  calculation  having  been  discovered. 


In  1896  further  experiments  in  spraying  were  undertaken, 
using  the  same  fungicides  as  in  the  previous  year.  The  usual 
strengths  were  at  first  used,  but  as  the  season  progressed  had  to 
be  reduced,  for  as  the  plants  became  older  they  grew  more  sus- 
ceptible to  injury  from  the  fungicide.  The  Bordeaux  mixture 
at  first  (June  3)  contained  50  gallons  of  water  to  six  pounds  of 
copper  sulfate  and  four  pounds  of  lime.  On  June  22,  the  water 
was  increased  to  60  gallons,  and  on  July  10  to  75  gallons.  The 
ammoniacal  copper  carbonate  contained  the  following  percen- 
tages of  ammonia  and  of  copper  for  the  several  sprayings : 
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Ammonia.  Copper. 

Jane  3 .»5%  I59% 

Jane  II  and  t6 .10  .106 

June  22  and  26 .08  .085 

July  3,  10  and  17 05  .053 

The  plants  were  sprayed  for  the  first  time  on  June  3,  when 
ihey  were  from  three  to  eight  inches  high  and  at  intervals  until 
July  17.  Two  days  after  this  a  severe  wind  storm,  accompanied 
with  heavy  rain,  blew  down  the  corn  so  completely  that  further  at- 
tempts at  spraying  had  to  be  abandoned.  More  than  a  week  of 
damp  cloudy  weather,  with  heavy  rainfalls,  immediately  suc- 

-  TABLE  LV. 

Sf»raying  com   plants  with  Bordeaux  mixture  and   animoniacal 
copper  carbonate  to  prevent  smut,  during  1896. 


Unsprayed 


Sprayed  with 
Bordeaux  mlxt 
nine  times. 


Sprayed  with 
m.  oopper  oarb. 
eirbt  times. 


Total    number  stalks 
Number  stalks  smutted 
Per   cent,  smutted 


1536 
266 
17.3 


704 

6( 

S.6 


73^ 

65 

8.8 


ceeded  the  windstorm,  and  provided  conditions  for  infection  that 
doubtless  sufficiently  account  for  the  rather  large  percentage  of 
smut  among  the  sprayed  plants.  The  first  pustules  were  seen 
July  6,  and  on  August  31,  the  final  record  of  smut  was  taken. 

The  result  of  this  year's  work,  in  spite  of  the  early  date  at 
which  the  sprayings  ceased,  was  highly  encouraging.     In  table 

TABLE  LVI. 
Frequency  of  8prayiop[  in  its  effect  upon  com  smut  in  1896. 


Total  number  stalks 
Number  stalks  smutted 
Per  cent,  smut 


Un- 
«pray- 

Sprnyed  with 
Bordeaux  mixture 

Sprayed  with 
am.  oopper  oarb. 

ed. 

1 
1 

June  26. 
July  10. 

luD.8  11,22 
luly  10. 

June  26 
July  10 

Jiin»'S,11.22 
July  10. 

1503 
127 
8.5 

350 
7.1 

II 
3.3 

394 
29 

7.4 

30* 

7.«* 

*These  numbers  are  so  large  that  they  must  clearly  be  due  to  some 
accident,  probably  imperfect  spraying. 

LV  the  amount  of  smut  is  shown  to  have  been  decreased  50 
per  cent,  by  use  of  Bordeaux  mixture,  and  slightly  less  by  the 
ammoniacal  copper  carbonate,  the  former  having  been  applied 
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Purdue  Univ.  Ajiric.  Exp.  Station. 


RESULTS  OF  .\RTIFICI.AL  INFECTION. 
The  upper  figure  shows  a  corn  seedling  bent  lo  one  side  by  a  pustule  of 
smut  at  a  lower  node,  just  above  the  soil.    The  right  han  1  plant  re- 
mained unaffected.  ,     , 

The  lower  figure  shows  three  unaffected  corn  plaii.iji  a[*U;bniJ  ocnt  to  one 
side  by  a  smut  pustule.  The  plants  were  all  of  the  same  age,  and  the 
exhaustive  effects  due  to  the  growth  of  die  smut  are  well  shown. 
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nine  times  between  June  3  and  July  17,  and  the  latter  eight  times, 
the  dates  (given  on  a  previous  page)  being  the  same  for  both 
with  the  exception  that  spraying  with  ammoniacal  copper  car- 
bonate was  omitted  on  June  8.  In  table  LVI  the  results  of 
spraying  one-half  and  one-fourth  the  number  of  times  during  the 
season  are  given,  and  show  a  general  falling  off  in  efficiency  as  the 
sprayings  are  decreased. 

The  data  in  tables  LV  and  LVI,  although  not  exactly 
comparable,  being  taken  from  different,  yet  near  by  fields,  still 
clearly  show  that  Bordeaux  mixture  when  applied  at  the  right 
time,  even  with  so  few  as  four  applications,  will  greatly  reduce  the 
smut,  and  furthermore  that  ammoniacal  copper  carbonate  is  by  no 
means  so  important  a  fungicide  for  the  same  purpose. 

By  considering  the  percentage  of  reduction  effected  in  the 
three  trials  at  this  Station,  as  in  table  LVII,  it  may  be  seen 
that  in  our  experiments  the  use  of  Bordeaux  mixture  brought 

TABLE  LVn. 

Percentage  of   reduction  of  tmut  in  com    brought  about  by  a 

different  number  of  sprayings  during  the  seasons 

of  1895  and  1896. 


I 


Spnyed  with 
Bordeaux  mixture. 


Sprayed  10  times  1895  72 

Sprayed  8  times.  1896  50 

Sprayed  4  times,  1896  ,  61 

Siprayed  2  times  1896  16 


8pr«y<>d  with 
am.  copper  oarb. 


49 

49 

8 

13 


about  a  reduction  of  smut  amounting  from  y2  to  16  per  cent.,  ac- 
cording to  the  number  of  sprayings,  and  that  ammoniacal  copper 
carbonate  gave  from  49  to  eight  per  cent.  That  spraying  is  a 
genuine  means  of  controlling  com  smut,  and  that  for  the  purpose 
Bordeaux  mixture  is  preferable  to  ammoniacal  copper  carbonate 
we  believe  may  be  regarded  as  beyond  question. 

It  must  be  pointed  out  in  this  conection  that  while  judicious 
spraying  is  capable  of  largely  reducing  the  amount  of  smut  in  a 
crop,  it  cannot  wholly  prevent  it.  This  is  partly  on  account  of 
the  not  infrequent  interference  of  protracted  bad  weather,  and 
more  particularly  on  account  of  the  impossibility  of  protecting 
the  ear,  by  any  method  of  spraying.  The  ear  is  infected  through 
the  young  silks,  and  these  cannot  be  effectively  sprayed,  or  if  they 
could  be,  it  would  also  prevent  the  pollen  from  acting  and  thus 
induce  sterility.  While  spraying,  however,  cannot  be  expected  to 
prevent  loss  from  smut  in  the  ear,  yet  it  is  capable  of  greatly  re- 
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ducing  the  loss,  in  weight  of  ears  that  are  not  themselves  smutted, 
but  are  on  stalks  which  would  otherwise  bear  smut.  What  this 
amount,  of.  saving  is  can  only  be  conjectured  in  the  absence  of 
statistics. 

When  the  expense  of  spraying  and  its  limitations  are  considered 
ii  is  .doubtful,  however,  if  it  can  be  regarded  as  a  practicable  or 
promising  method  for  the  control  of  smut  in  field  corn.  So  ob- 
vious is  this,  that  we  think  it  superfluous  to  present  figures  on 
the  expense  of  spraying  and  the  profit  from  it.  Although  we  have 
demonstrated  that  spraying  can  be  made  effective  for  the  saving 
of  half  or  more  of  the  usual  loss  from  smut  in  com,  yet  we  ex- 
pect no  farmer  to  adopt  the  practice.  The  work  clearly  shows, 
however,  that  the  assumption  that  corn  smut  infection  is  conveyed 
though  the  air  must  be  correct,  for  when  the  surfaces  of  the  plants 
are  protected  by  a  fungicide,  the  smut  infection  is  reduced  or 
prevented.  It  is,  therefore,  worth  while  to  inquire  if  the  source  of 
the  infection  cannot  be  reached  and  removed. 

PREVENTION  BY  DESTROYING  SMUT  MASSES. 

In  the  prevention  of  corn  smut,  having  shown  the  worthless- 
ness  of  all  treatment  of  seed  and  the  moderate  value  only  of  treat- 
ment by  spraying,  some  words  should  be  said  regarding  the  only 
method  that  at  the  present  time  really  appears  to  promise  a  prac- 
tical way  of  controlling  the  disease,  that  is  gathering  and  destroy- 
ing the  smut  masses.  As  already  mentioned,  no  statistics  have 
l;een  taken  on  either  the  cost  or  effectiveness  of  this  method,  but 
there  is  every  reason  to  believe  that  in  both  respects  it  is  prac- 
tical'and  profitable. 

•  During  the  early  part  of  the  century  European  writers  advo- 
cated cutting  away  the  smut  pustules  as  they  appeared  on  the 
plants,  in  order  to  stop  the  fungus  from  weakening  the  corn 
plant.  1  Later,  when  it  was  fully  understood  that  the  disease  was 
propagated  through  the  medium  of  the  smut  powder,  writers  ad- 
vised the  collection  of  the  smut  masses,  on  the  ground  that  it 
is  well  to  destroy  pestiferous  growths  of  all  kinds,  and  in  so  do- 
ing lessen  the  chances  for  their  increase. 

Not  until  recently  have  the  reasons  for  this  foi  m  of  procedure 
been  capable  of  satisfactory  statement.  We  now  know  that  the 
spores  at  any  time  for  a  year  or  more  after  they  turn  black  in  the 
pustules,  whetlier  attached  to  the  living  or  dead  corn  plant,  or 
blown  about  over  the  fields  and  meadows,  are  capable  of  growth, 
moisture  and  temperature  favoring,  and  of  the  production  of  min- 
ute cottidia  by  the  hundred  fold,  which  carried  by  the  air  disseni- 
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inate  the  disease  to  the  growing  corn  plant,  throughout  the  warm 
season  of  the  year.  The  corn  plant  is  subject  to  infection  as  long 
as  it  has  tender  growing  tissues,  practically  until  it  is  nearly  ma- 
tured in  late  summer. 

What  is  needed  from  our  present  point  of  view  is  to  gather  the 
pustules  as  they  appear  in  the  field,  and  destroy  them,  and  it  is 
believed  that  the  amount  of  smut  subsequently  appearing  in  the 
vicinity  will  be  largely  decreased,  the  decrease  being  greater  the 
longer  the  practice  is  maintained. 

The  plan  should  be  to  go  through  the  field  more  than  once 
while  the  corn  is  still  growing,  beginning  in  July,  and  finally 
while  husking  or  handling  the  fodder  to  secure  smut  masses  pre- 
viously overlooked.  These  should  be  burned  or  put  in  boiling 
)vater,  to  destroy  the  life  of  the  spores.  Care  should  be  taken  not 
to  permit  the  black  powder  to  be  scattered  in  the  handling. 

This  is  a  simple  and  feasible  thing  to  do.  What  it  will  cost  we 
do  not  know,  bat  believe  that  Professor  Bessey,  formerly  of 
the  Iowa  Station,  now  of  the  Nebraska  Station,  was  liberal  in  his 
estimate  when  he  said  some  years  ago  that  "the  cost  per  annum 
of  gathering  and  burning  the  smutted  ears  ought  not  to  exceed 
lo  or  15  cents  per  acre;  a  smart  boy  carrying  a  bag  slung  over 
his  shoulder  ought  to  be  able  to  earn  good  wages  in  'smutting' 
corn  at  10  cents  per  acre." 

The  matter  of  cost  is  a  practical  one,  and  by  rights  its  estima- 
tion belongs  to  the  man  whose  interests  are  at  stake.  This  Sta- 
tion has  incurred  considerable  expense  and  been  to  much  pains 
to  secure  the  facts  set  forth  in  this  report.  If  the  farmers  of  the 
state  will  report  to  the  Station  any  work  they  may  undertake  in 
this  line  of  prevention,  the  information  will  be  heartily  welcome, 
and  will  be  accepted  as  an  appreciative  response  to  efforts  in 
their  behalf.  We  would  be  glad  to  know  how  much  smut  was 
gathered,  the  dates,  time  occupied,  cost,  and  any  other  kindred 
items  thought  to  be  of  interest. 

INJURY  TO  ANIMALS. 

The  conspicuous  and  peculiar  development  of  corn  smut  has 
at  all  times  excited  deep  suspicion  that  it  would  prove  harmful 
to  the  animal  economy,  especially  if  eaten.  One  of  the  first  close 
investigators  of  the  parasite,  Imhof,  felt  it  necessary  when  he 
wrote  in  1784,  to  show  whether  this  assumption  was  well  founded 
or  not;  He  experimented  upon  himself  by  taking  a  considerable 
quantity  of  the  spores  before  breakfast  every  morning  for  a  fort- 
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night,  also  applying  the  spores  to  a  wound  on  his  hand,  and  em- 
ploying them  as  snuff.  He  experienced  not  the  slightest  harm 
or  ill  effects  from  their  use.  In  1836  Bonafous  records  his  ob- 
servations at  some  length.  He  fed  cats,  geese  and  chickens  for 
several  days  with  smut  powder  mixed  with  food  in  equal  quan- 
tities, and  they  ate  it  readily  with  no  appearance  of  injury.  He 
also  took  some  himself  at  different  times,  and  had  observed  that 
cattle  ate  it  freely,  entirely  without  bad  results. 

Reports  in  the  agricultural  journals'*  are  sufficiently 
numerous  to  indicate  that  the  opinion  is  wide  spread  and  general, 
even  at  the  present  time,  that  com  smut  is  a  dangerous  food 
material.  In  the  early  days  its  reputation  was  even  worse,  in 
fact  astonishingly  bad,  if  we  may  trust  the  word  of  Roulin,  who 
read  a  paper  before  the  French  Academy  in  1829  on  the  "Ergot 
of  maize,  and  its  effect  upon  men  and  animals."  He  asserts  that 
in  Colombia.  S.  A.,  where  he  traveled,  the  smut  caused  the  hair 
of  men,  mules  and  pigs  to  fall  out,  and  sometimes  the  limbs  were 
atrophied  and  weakened ;  wild  animals,  such  as  deer,  native  dogs, 
monkeys  and  parrots,  would  eat  so  heavily  of  it  as  to  be  pros- 
trated before  they  could  leave  the  field.  Yet  he  says  that  when 
this  same  smutted  corn  was  carried  into  the  mountainous  up- 
lands, it  no  longer  proved  harmful,  and  could  be  eaten  without 
deleterious  effects.    His  description  reminds  one  of  the  symptoms 


3 1  A  few  citations  are  given  here,  although  many  others  might  have 
been  produced. 
1861.    Am€r.  Farmer.    E.  Wood  reports  having  lost  3  oxen,  3  cows  and 

3  calves  froon  eatinig  corn  smut. 
1865.    Country  Gentleman  (p.  43).     D.  M.  M.  attributes  loss  of  hair  in 

caftJtle  to  corn  smut. 
1869.     Country  Gentlman  (p.  275).    R.  J.  L.  reports  the  death  from  smut 

of  several  cattle  in  his  vicinity. 
1876.    Country  Gentleman  (p.  795).    O.  S.  Randall  of  Iowa  reports  the 

loss  by  one  of  his  neighbors  of  8  head  of  cattle  and  by  another  of 

2  head  from  eating  smut. 
1878.     Country  Gentleman  (p.  584).    S.  P.  of  Vermont  states  that  he  has 

lost  several  head  of  cattle  and  sheep  on  account  of  smut. 

1880.  Amer.  Agriculturist  (p.  447).    The  editor  considers  it  injurious  to 
stock. 

1881.  Amer.  Agriculturist  (p.  318).     A  writer  deems  it  injurious  and 
capable  of  causing  abortion. 

1881.    Country  Gentleman  (p.  579).    H.  Stewart  of  New  York  believes  it 

causes  abortion. 
1898.    Farmer's  Guide  (p.  642).    The  editor  speaks  of  the  general  belief 

that  it  causes  abortion  and  other  ills. 
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now  ascribed  to  the  so  called  corn  stalk  disease  of  the  middle 
west,  a  malady  or  group  of  maladies,  not  infrequently  charged 
to  com  smut. 

Recent  tests  in  feeding  smut,  as  well  as  other  experimental  evi- 
dence, agree  with  the  earliest  trials,  however,  in  maintaining  its 
essentially  innocuous  character  in  spite  of  popular  opinion  to  the 
contrary.  Practically  no  work  of  this  character  has  been  done 
by  this  Station,  and  only  the  briefest  outline  of  work  elsewhere 
can  be  given  room. 

In  1869  Gamgee**,  while  employed  by  the  U.  S.  Department 
of  Agriculture,  fed  two  cows  with  42  pounds  of  corn  smut.  Each 
cow  was  given,  beginning  on  February  26,  one  and  a  half  pounds 
of  corn  meal,  mixed  with  three  ounces  of  smut  thrice  daily,  and 
cut  hay  without  restriction.  For  one  cow  it  was  given  dry  and 
for  the  other  wet.  The  amount  of  smut  was  subsequently  in- 
creased to  six  ounces,  and  after  a  time  to  12  ounces.  At  the  end 
of  three  weeks  one  cow  had  gained  a  little  in  weight,  and  the 
other  which  received  dry  food,  lost  a  little.  No  symptoms  of 
injury  were  noted. 

In  the  fall  of  1880  Henry'',  of  the  Wisconsin  Station,  fed 
two  cows  with  smut.  One  cow  was  given  six  ounces,  mixed  with 
bran,  in  two  daily  feeds,  which  was  gradually  increased  to  32 
ounces  by  the  eleventh  day.  No  evil  effects  resulted.  The  other 
cow  was  fed  in  the  same  way,  the  increase  being  to  64  ounces,  by 
the  thirteenth  day,  when  the  trial  was  interrupted  by  the  sudden 
illness  and  death  of  the  animal.  A  post  mortem  examination 
not  embracing  the  brain,  however,  gave  no  evidence  that  the  smut 
caused  the  sickness. 

In  1889-90  a  trial  was  made  by  Professor  Morrow  of  the  Illi- 
nois Station,  reported  "by  Moore'  ^  of  feeding  a  steer  one  pound 
of  smut  daily  for  20  days  and  then  about  one  and  a  half  pounds 
for  22  days  more,  with  no  symptoms  of  injury. 

In  1893  2tnd  1894  experiments  were  conducted  by  Dr.  F.  L. 
Kilbome,  under  government  auspices,  and  reported  by  Moore, 
in  which  a  large  amount  of  smut  was  fed  to  three  two  year  old 
steers  for  seven  days  in  the  first  trial  and  to  two  heifers  for  i6j4 


2*Gamgee,  Report  of  Commissioner  on  Diseases  of  Cattle  in  the 
United  States:  73-81.     1871. 

5  s  Henry,  Rep.  of  Regents  Univ.  Wis.  1881:  50-54.'  Abstract  in  Tenth 
Rep.  Wis  Exper.  S«ta.  for  1893:  81-83,  and  in  Breeder's  Gazette  14:  360. 
1888. 

3*  Bull.  Bureau  Animal  Industry.  No.  10:15-16.    1896. 
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days  In  the  second.  One  heifer  consumed  an  average  of  over 
three  and  a-half  pounds  of  smut  daily  and  the  other  over  four 
pounds.     None  of  these  animals  showed  any  ill  effects. 

In  the  fall  of  1895,  Clinton  D.  Smithy 'of  the  Michigan 
Station,  tried  feeding  smut  to  four  cows,  three  of  them  pregnant. 
Two  of  them  were  given  smut  daily  for  1 1  days,  beginning  with 
two  ounces  and  increasing  regularly  to  one  pound  each,  this  last 
amount  filling  a  two-quart  measure.  The  other  two  cows  were 
fed  43  days,  and  received  an  amount  beginning  with  two  ounces 
and  increasing  to  1 1  pounds  daily  for  each.  Ten  pounds  would 
fill  a  half  bushel  measure.  It  proved  an  acceptable  food,  being 
])referred  when  in  moderate,  amount,  but  palling  somewhat  when 
excessive,  all  the  animals  thriving  on  it,  without  symptoms  of 
injury  in  any  particular. 

At  about  this  time  Mayo'*  of  the  Kansas  Station  ad- 
ministered to  Guinea  pigs  a  concentrated  alcoholic  extract  of 
corn  smut,  which  proved  entirely  harmless. 

The  only  direct  test  coming  to  our  attention  in  which  deleteri- 
ous results  could  be  ascribed  to  the  smut  is  recorded  in  a  German 
veterinary  magazine.  In  i860  the  abortion  of  11  cows,  said  to 
have  eaten  corn  smut,  was  observed  by  Haselbach'"".  Wishing 
to  learn  the  truth  of  the  assumption,  he  fed  two  bitches  with  15 
grams  (about  one-half  ounce)  of  dry  smut  each,  and  on  the  day 
following  half  that  amount,  with  butiittle  other  food.  Abortion 
followed.  The  information  is  too  meager,  however,  to  give  this 
instance  much  weight. 

More  or  less  complete  chemical  analyses  have  been  made  of 
corn  smut.  The  analysts'^  have  found  substances  in  which 
they  trace  a  resemblance  to  ergot  and  thus  appear  to  confirm  the 
popular  opinion  that  it  contains  some  active  principle;  Cressler 
separated  what  he  thought  to  be  an  alkaloid  identical  with  that  of 
ergot,  and  Rademaker  and  Fischer  called  a  similar  substance 

^^SmithTBull.  Mich.  Exper.  Sta.  No.  137:  41-46.     1896. 

s«Mayo,  Brll.  Kans.  Exper.  Sta.  No.  58:  68-7a     1896. 

8'  Haselbach,  Magazin  fur  Tierhcilkunde,  i860.  Quoted  in  Zurn  and 
Plant,  "Die  Pflanzliche  Parasiten  auf  und  in  dem  Koerper  unserer  flaus- 
saugetiere."    2nd  ed.  Weimer,  1887.     Page  68,  footnote. 

SH.Dulong,  Jour,  de  Pharm.  I4«  556.     1828. 

Cressler,  Amer.  Jour.  Pharm.  for  1861 :  306. 

Parsons,  Rep.  Dept.  Agric.  for  1880:  136-138.     1881. 

Hahn,  Amer.  Jour.  Pharm.  53i  496.     1881. 

Rademaker  and  Fischer,  Med.  Herald  for  1887:  775- 
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found  by  them  tistUa^in.  Other  chemists**  applying  the 
customary  tests  to  extract  solution,  find  noteyidence  of  an  alka- 
loid in  corn  smut,  and  believe  the  substances  so  referred. by  the 
anal^'^sis  to  have  been  decomposition  products  not  present  origin- 
ally in  the  smut.  From  the  results  of  some  preliminary  t^ts 
made  by  ourselves,  we  are  inclined  to  dissent  from  r  the  vi^ws  of 
of  the  two  last  mentioned  investigators.  The  results^  obtauf^ed 
by  reputable  physicians  in  the  use  of  the  fluid  extract  as  an 
oxytocic  medicine  indicates  that  it  possesses  some  prin<ciple  com- 
parable with  the  active  agent  in  ergot,  although  that  agent  may 
not  necessarily  be  an  alkaloid,  according  to  recent  studies. 

The  physiological  action  of  com  smut,  used  as  a  fluid  extract, 
has  been  studied  by  Mitchell*®  of  the, Medical  School  of  the 
University  of  Pennsylvania  in  1883,  by  Taylor  of  the  Jefferson 
Medical  College  in  Philadelphia  in  1886,  and  by  Eiurt, ,  probably 
in  1868.  We  have,  unfortunately  only  been  able  to  consult  the 
first  one  of  these  theses.  Dr.  Mitchell  experimented  upon  f^ogs, 
and  found  that  its  action  upon  the  nervous  system  was  marked. 
It  especially  affected  the  cerebral  portion  of  the  brain  and  ythe 
receptive  part  of  the  spinal  cord,  causing  a  loss  pf  reflex  move- 
ment, depression  and  irregularity  in  respiration,  with  some  con- 
vulsions. If  the  amount  of  the  drug  administered  was  lairge, 
volitional  movement  was  suspended  as  well  as  the  reflex  move- 
ment, inducing  paralysis.  Although  the  narcotic  action  .pro- 
ceeds from  the  nervous  centers,  yet  death  is  directly  caused  by 
arrest  of  respiration.  If  death  does  not  ensue,  the  animal  soon 
recovers  and  shows  no  harmful  results  from  the  experience.  He 
considered  the  action  of  the  drug  to  be  similar  to  that  of  potas- 
sium bromide,  and  somewhat  less  so  to  that  of  ergot. 

The  question  that  chiefly  interests  the  farmer  in  this  connection 
is  whether  corn  smut  when  mixed  with  ;food  is  a  poison  or  not. 
If  for  clearness,  we  agree  that,  to  quote  a  medical  authority, 
**poison  is  a  drug,  whether  animal,  vegetable  or  mineral,  which  in 
small  quantities  destroys  health  and  life,  but  differs  from  a  medi- 
cine only  in  the  degree  or  intensity  of  its  effects,'*  I.  think  we  must 
conclude  that  corn  smut  is  not  a  poison.  The  overwhelming 
evidence  that  cattle  and  other  animals  may  eat  it  in  large  xiuanti- 
ties  and  show  no  abnormal  effect  clearly  proves  that  point.     On 

»»iKe<izie,  Bull  Mich.  E'xper.  Sta.  No.  137:  45.     1896. 
Mayo,  Bull.  Kans.  Exper.  Sta.  No.  58:  69.     1896. 

*  0  Mitchell,  Jas.  The  physiological  action  of  Ustitago  maidis  on  the 
nervous  system.  Inaug.  Thesis,  Univ.  Pa.  18S3.  Therap.  Gaz.  Detroit 
10:223-337.     1S86. 
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the  6ther  hand,  certain  excessive  amounts  are  capable  of  produc- 
ing convulsions,  paralysis  and  death.  There  can  be  no  doubt  that 
the  death  of  one  cow  in  the  trial  conducted  by  Henry,  in  Wiscon- 
sin, was  due  exclusively  to  smut  poisoning,  the  symptoms  being 
concordant  with  those  produced  in  laboratory  studies.  Professor 
Henry's  conclusion  ♦*  -  "it  is  most  evident  to  my  mind  that  the 
cow  was  killed  by  the  com  smut,  and  that  the  brain  was  affected 
thereby" — is  shown  to  have  been  well  taken,  and  now  stands  be- 
yond question. 

Of  course  some  rational  explanation  is  required  to  account  for 
the  rarity  of  symptomatic  results  when  smut  is  fed  to  animals,  even 
in  large  amount,  for  I  think  we  must  agree  that  half  a  bushel  a 
aay,  as  in  the  Michigan  trials,  is  a  large  amount.  In  the  first 
place  animals  probably  differ  much  individually  in  their  suscep- 
tibiKty  to  such  narcotic  poisoning.  Then  it  has  been  noticed  that 
smut  fed  dry  more  often  produces  abnormal  effects  than  when 
fed  wet,  which  has  led  writers  to  conclude  that  all  the  action  fol- 
lowed purely  from  physical  causes**.  But  this  view  appears  to 
be  no  longer  tenable,  for  injury  to  the  digestive  tract  has  not 
been  observed  by  any  veterinarian  or  experimenter,  even  in 
small  degree.  It  is  possible,  however,  that  when  the  smut  is 
taken  dry  the  narcotic  principle  is  more  surely  and  quickly  ex- 
tracted from  the  fungus  while  in  the  animal's  stomach,  and  also 
more  readily  absorbed  into  the  system  and  rendered  effective. 
This  leads,  naturally,  to  the  question  of  the  digestibility  of  the 
fungus,  and  its  properties  as  a  food,  for  the  medicinal  agent  may 
be  so  effectually  guarded  by  the  indurated  coat  of  the  spores  that 
it  ordinarily  does  not  escape,  or  only  in  small  amount,  during  the 
passage  through  the  animal.  On  this  topic  little  information  is 
available,  but  what  there  is  will  be  given  later. 

We  may  sum  up  the  results  of  our  inquiry  into  the  medicinal 
or  poisonous  action  of  com  smut  as  follows :  as  eaten  by  animals 
in  the  field  it  is  only  rarely  injurious ;  the  action,  when  any  occurs, 
affects  the  nervous  system,  and  except  in  the  unusual  case  of 
death,  causes  no  permanent  injury;  the  alkaloidal,  or  other 
active  principle,  occurs  in  corn  smut  in  small  amount,  and  only 
under  rare  and  exceptional  circumstances  is  an  animal  likely  to 
eat  enough  of  the  smut  in  any  form  to  be  affected  by  it.  Besides 
being  capable  of  causing  convulsions  and  paralysis  when  admin- 

4 1  Henry,  W.  A.— Breeders'  Gazette  14:360.    October,  1888. 
*  •jChestnut,  Preliminary  catalogue  of  plants  poisonous  to  stock.  Annual 
Report  Bureau  Animal  Industry  for  1898:393. 


istered  as  ?  drug  it  will  also  stimulate  uterine  contraction,  but  its 
action  is  s<  /  mild  that  abortion  is  but  a  remote  possibility. 

In  short,  corn  smut  is  but  rarely  injurious  to  animals,  and  then 
only  whe:i  eaten  in  excessive  amounts,  and  often  not  even  then. 
What  sn.all  danger  there  is  somewhat  increases  when  cattle  are 
restricted  in  amount  of  water  and  in  other  palatable  food,  as  oc- 
casionally occurs  when  they  are  turned  into  a  field  of  smutted 
corn  stalks  duripg  a  period  of  drouth.  Smut  is  relished  by  most 
cattle,  and  they  are  likely  to  eat  all  that  can  be  found. 

DIGESTIBILITY  OF  SMUT. 

It  is  a  constantly  repeated  assertion,  when  the  question  of  the 
spread  of  the  smut  disease  by  stable  manure  is  touched  upon, 
that  the  spores  are  not  acted  upon  by  the  digestive  processes,  and 
that  they  pass  through  the  animal  with  their  germinating  powers 
unimpaired.  This  appears  to  rest  upon  no  direct  evidence,  if  we 
may  except  one  obscure  instance  not  generally  known  to  Ameri- 
can writers.  The  observation  referred  to  was  reported  in  an 
Italian  veterinary  journal*'  for  I884.  Spores  that  had  passed 
through  the  alimentary  tract  were  found  to  be  in  viable  condition 
and  in  part  germinating. 

A  test  made  by  ourselves  does  not  substantiate  this  report. 
Material  was  collected  the  day  following  the  feeding  of  smut,  a 
cow  having  eaten  about  a  half  bushel  of  corn  smut  freshly  gath- 
ered from  the  field  (in  December),  given  with  her  three  daily  ra- 
tions. The  moist  material  was  permitted  to  remain  unseparated 
for  24  hours  at  ordinary  room  temperature,  which  is  high  enough 
to  induce  germination  of  corn  smut  spores  under  right  conditions 
of  moisture.  The  spores  were  then  washed  out  and  tested  in  drop 
cultures,  using  Pasteur  sugar  solution;  manure  liquid,  and  pure 
(distilled)  water.  Control  cultures  were  made  in  the  same  media, 
spores  being  taken  out  of  the  material  from  which  the  cow  had 
been  fed.  Good  germination  resulted  in  all  the  control  cultures, 
but  not  a  spore  grew  in  the  others,  although  the  tests  were  re- 
peated, nor  were  there  any  indications  that  germination  had  in 
any  case  taken  place  during  the  previous  24  hours  while  the 
material  had  been  kept  under  favorable  conditions.  The  micros- 
copic appearance  of  the  fresh  and  ingested  spores  was  not  mater- 
ially different,  but  the  latter  were  undoubtedly  unviable.  This  is 
but  one  test,  yet  the  conditions  were  favorable,  the  animal  hav- 
ing been  fed  an  excessive  amount  of  smut  (and  without  noticeable 
injury),  and  the  control  showing  good  power  of  germination. 

*5.Marini,  Clin,  Veterin.    1884.    Abs.  in  Bot.  Centr.  21:367.    1885. 
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We  may  grant  the  correctness  of  both  these  observations  by  as- 
sumifig  that  in  cases  where  the  animal  is  fed  to  excess,  and  is 
somewhat  ctoyed,  part  of  the  spores  may  occasionally  pass  unin- 
jured, as  sometimes  happens  with  corn,  oats  and  other  seeds. 
Nevertheless,  there  seems  to  be  very  little  warrant  for  the  custom- 
ary statement  that  the  smut  disease  can  be  spread  by  the  smut  fed 
to  animals.  True,  the  uneaten  portions  may  be  carried  back  to 
com  land  with  the  unfermented  parts  of  the  manure,  and  thus 
prove  to  be  infective,  but  that  is  a  different  matter,  already  dis- 
cussed. 

This  view  of  the  digestibility  of  the  spores,  that  is,  that  while 
the  exterior,  dark  colored  wall  of  the  spore,  from  its  indurated 
and  highly  resistant  character,  is  little  affected  by  the  digestive 
processes,  yet  the  contents  of  the  spore  are  more  or  less  ex- 
tracted, is  a  view  that  accords  well  with  the  fact  brought  out  by  a 
number  of  experimenters,  that  animals  tlirive  upon  a  ration  hav- 
ing smut  as  the  principal  ingredient.  Analysis,  in  fact,  shows 
that  corn  smut  is  possessed  of  high  nutritive  value**  contain- 
ing more  protein  than  does  corh,  oats  or  clover  hay,  together  with 
a  high  content  of  carbohydrates.  All  this  nutritive  material  is 
not  inside  the  spores,  however,  for  our  own  tests  with  Fehling's 
solution  show  that  much  of  the  sugar  present  is  associated  with 
the  general  detritus  which  accompanies  the  spores.  This  sugar, 
which  is  probably  derived  from  the  corn  plant  during  growth, 
rather  than  from  the  fungus,  was  found  by  Dr.  Kedzie  to  amount 
to  four  per  cent,  of  the  dried  mass,  and  he  considers  that  it  ac- 
counts for  the  relish  with  which  cattle  eat  the  smut. 

It  is  doubtful  if  any  one  will  ever  find  reasons  for  advocating 
the  use  of  corn  smut  as  a  food  for  cattle,  yet  when  judiciously 
fed,  it  is  probable  that  animals  will  thrive  as  well  on  it  as  on  other 
rich  foods,  and  that  the  danger  from  narcotic  poisoning  is  so  ex- 
ceedingly small  that  it  may  well  be  disregarded. 

The  need  of  further  research  upon  the  digestibility  of  smut, 
the  spores  and  detritus  being  separately  considered,  is,  however, 
emphasized  by  the  anomaly  that  while  smut  dpes  contain  a  cer- 
tain small  amount  of  an  active  principle,  and  that  the  soluble  parts 
of  the  smut  appear  to  be  digested  and  absorbed  by  the  animal 
system,  yet  of  the  many  animals  that  the  records  show  have  been 
experimentally  fed  with  large  amounts  of  smut  only  one  has  been 
fatally  injured,  and  few  others  or  none  have  shown  abnormal 

**See  Bull.  Mioh.  Exper.  Sta.  No.  137:45-     1896;  and  Farmers*  Bulle- 
tin No.  69:17.     1898. 
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symptoms.  It  may  be  that  most  cattle  are  little  susceptible  to 
this  kind  of  narcotism,  or  they  do  not  absorb  the  deleterious  sub- 
stance readily,  or  it  is  present  in  exceedingly  small  amount.  At 
any  rate,  an  explanation  of  some  of  the  discrepancies  between 
various  reports  must  await  investigation  of  the  facts. 

.   SUMMARY. 

The  results  of  our  investigations  and  studies  may  be  sum- 
marized as  follows : — 

1.  The  common  smut  of  com,  the  true  Latin  name  of  which  is 
Ustilago  Zeae,  has  been  known,  according  to  published  accounts 
since  1822  in  America,  and  since  1752  in  Europe. 

2.  From  the  first,  smut  has  been  considered  by  cultivators 
and  scientists  alike  as  the  cause  of  much  injury  to  the  corn  crop. 
The  loss  will  average  one  to  three  per  cent,  a  year  for  Indiana, 
and  sometimes  far  exceeds  this  amount.  Reckoned  as  money, 
the  loss  averages  10  to  30  cents  an  acre,  or  $375,000  to  $1,125,000 
a  year  for  the  whole  State,  with  some  years  much  higher. 

3.  Experimental  studies  under  direction  of  the  French  govern- 
ment were  begun  over  a  hundred  years  ago.  But  a  knowledge 
of  the  life  history  of  the  fungus,  which  was  necessary  before  a 
rational  means  of  controlling  the  disease  could  be  devised,  was 
only  completed  in  1895,  by  the  admirable  researches  of  Brefeld  in 
Germany. 

4.  During  the  first  period  of  the  study  of  smut  as  a  disease  of 
corn,  from  1754  to  1832,  the  erroneous  opinion  prevailed  that  it 
was  due  to  an  excessive  accumulation  of  sap  in  parts  of  the  plant, 
thus  causing  tumors.  During  the  second  period  of  study,  from 
1832  to  1895,  the  smut  fungus  was  recognized  as  the  cause  of 
the  disease,  but  it  was  erroneously  supposed  that  the  spores  in- 
fected the  corn  plant  through  the  seedling  by  being  planted  with 
the  seed.  During  the  third  period,  from  1895  to  the  present  time, 
it  has  been  recognized  that  smut  spores  of  corn,  unlike  those  of 
some  other  cereals,  grow  at  any  time  during  the  warm  season, 
produce  much  smaller,  secondary  spores  (conidia),  which  carried 
by  the  air  infect  the  corn  plant  at  any  part  of  its  surface  that  is  in 
a  sufficiently  tender  and  growing  condition,  and  that  the  disease 
is  localized  in  the  immediate  vicinity  of  the  infection. 

5.  The  spores  germinate  upon  the  ground,  or  wherever 
warmth,  moisture  and  soluble  food  material  are  available.  They 
grow  slowly,  or  not  at  all,  in  pure  water,  but  develop  luxuriantly 
in  drainings  from  manure  and  other  solutions  containing  plant 
food.   They  grow  as  mold  or  as  yeast  grows,  and  form  numerous 
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Humphrey.  J.  E.— Ninth  Rep.  Mass.  Exper.  Sta.  for  1891:  246-247..  1892. 
Imhof,    J. — Zeae    Maydis    morbus    ad    ustilagin-em    vulgo    relatus:  1-36. 

Argentorati,  1784. 
Kellerman.  W.  -A.— Experiments  with  corn  smut.  Bull.  Kans.  Exper.  Sta. 

no.  2^:  101-104.     1891. 
Knowles,    E.   L.— Abnormal   structure   induced  by   Ustilago   Zeae  Mays, 

Jour.  Myc.  5  :  14-18.     1889. 
Kuhn,  J.— Die  Krankheiten  der  Kulturgewachse  :  70-76.  260.  Berlin.  1858. 
Kuhn,  J.— Mittheilungen   uber  die    Entwickelungsformen   des  Getreide- 

brandes:    Halle. 
Kuhn,  J.— Entwickelungsgeschichte  des  Maisbrandes,  Hedw.  2  :  5-7.  1858. 
1 1  Kuhn,  J.— Ueber  die    Entwickelungsformen   des    Gctreidebrandes  und 

die  Art  des  Eindringens  -der  Keimfadcn  in  die  Nahrpflanze,  Stzbcr. 
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d.  nat.  Ges.  Halle,  1874:—;  Centr.  f.  Ag.  chem.     1874:  150-153:  Dot. 

Zeit.     1874:   121-124;  Just's  Bot.  Jahresh.  lor  1874:  247-248.     1876. 
;'Kuhn,  J.— Ueber  die  an  dem  Oninmais  und  Fiittcrsorghiim  vorkommen- 

den  Brandformen.  Fuhl.  Landw.  Zeit.  28:  81.     1879.     Abs.  in  Just's 

Bot.  Jahrcsb.  for  1879:  564-565.     1883. 
Lamarck,  J.  B.  and  DeCandolle,  A.  P.— Fl.  Franc.  2:  596.    Same,  3,:  98-99. 

Paris,  1805. 

Lamarck,  J.  B.  and  DeCandolle,  A.  P.—Encyl.  Meth.  Bot.  S:  227.     Paris, 

1808. 
Lamarck,  J.  B.  and  DeCandolle,  A.  P.— Fl.  Franc.  6:  y-j,  Paris,  1815. 
'Leonard,  C.   H. — Xew-Preparations.     Abs.   in  Amer.  Jour.   Pharm.  49: 

189.     1877. 
Lcvcille,  J.   H. — Recherches  sur  le  developpement  des  Uredinees,   Ann. 

Sci.  Nat.  2nd  ser.   II  :  13-14.     1839. 
Leveille,  J.  H. — Sur  la  disposition  methodiquc  des  Uredinees,  Ann.  Sci. 

Nat.  3rd  ser.  8:  373-3/6.     1847. 
Leveille.  J.  H. — Le  bon  Jardinier  for  1855:  249.     Abs.  in  Prillieux's  Mai. 

PI.  Agric.   I:  174.     1895. 
Magnus,     P. — Seit     wann     ist     der.    Maisbrand  in   Mittel   Deutschland? 

Deutsch.  Bot.  Monatsschr.  13:  49-53.     i8()5. 
Magnus,   P. — Die    Ustilagineen    dcr     Provinz     Brandenburg.     Abh.   bot. 

\'cr.  Brand.     18:  "/i-y^.     i8()6. 
Mayo.  N.  S. — Bull.  Kans.  Hxpcr.  Sta.  no.  58:  (KS-7a     i8q6. 
*Meyen,  F.  J.   F.— Ueber  die   Fntwicklung  des  Getreidebrandes  in  dem 

Mays  Ptianzen.  Wiegm.     Arch.  3:  419-421.     1837. 
Meyen,  F.  J.  F. — Pflanzen  Pathologic :  101-104.     Berlin,  1841. 
*  Miles,  C.  E. — Ustilago  maidis  as  an  oxytocic.  Mass.  Kcleot.  Jour.  Bos- 
ton, for  1881:  241-245. 
Mitchell.  James — Physiological  action  of  Ustilago  maidis  on  the  nervous 

system.  Therap.  Gaz.  Detroit  10:  zzyiz").     1886. 
Moore.  V.  A. — Bull.  U.  S.  Bureau  .\nimal  Industry  no.  10:   11-13,  15-16, 

47-49-     1896. 
I  Morini,  F. — II  carbone  delle  piantc.  Clin.  Veterin.  7:  — .     1884.     Abs.  in 

Bot.  Centr.   21  :  367.     1885;  Soraucr's   Handb.  d.   PHanzenkr.   2:  208. 

2nd  ed.  Berlin.  1886;  Prillieux's  Mai.  PI.  Agric.   I:   I74-     1895. 
'  .Morini.  F.—  Mem.  Acad.  Sci.  Bologna  6:283  290        1886.     Abs.  in  Jour. 

Roy.   Micr.   Soc.   for  1888:  269. 

Norton.  J.  B.  S. — A  .study  of  the  Kansas  Ustilagineae  especially  with 
reference  to  their  germination.  Trans.  Acad.  Sci.  St.  Louis.  7:234- 
235      1896. 

Norton.  J.   B.   S. — See   Hitchcock  and   Norton. 

Pammel.  L.  H. — Corn  sniut,  Proc.  Iowa  .Xcad.  Sci.  for  1891,  I:  (P.  2)95. 
i8c)5.    Abs.  in  Bull.  Iowa  Exptr.  Sta.  no.  16:  315-324.   1892. 

Pammel  L.    H.  and  Stewart.  F.   C. — ^Prevention  of  corn  and  oats  smut, 

Bull.   Iowa  Exper.  Sta.  no.  20:  726-728.     1893. 
Panton.  J.  H.— Bull.  Ontario  .\gric.  Coll.  no.  56:  4-6.     1890. 
Parmentier.  A.  A. — Le  Mais  ou  ble  de  Tur(|uie.  ^<em.  Acad.   Roy.  Sci. 

Bordeaux  1784:  31-35.     1785.     Same  in  a  ncparate  tind  revised  edition 

49-57-     Paris,  1812. 
Parfpjijs^  ^,.  ;B,.—:An9lysis  of  cor;?  .'>"i".f  f?«  rc-port  of  ti?^  chemist  f%\%it 
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Collier),  Rep.  U.  S.  Dept.  Agric.  for  1880:  136-138.     1882.    Also  in 

New  Remedies  11:  80-82.     1882. 
Peck.  Charles  H.— Rep.  N.  Y.  Mus.  22:  02-93.     1868.    Same.  34:  26-28. 

1881. 
Peters,  A.  J. — Corn  stalk  disease,  Bull.  Neb.  Exper.  Sta.  no.  52:  52-54. 

1898. 
♦P'hillippar,  F.— Hist,  nat  du  Mais: — .    1837. 

Plowright,  C.  B. — British  Ured.  and  Ustilagfneae :  58-118.  London,  1889. 
Plum'b,  C.  S. — Diseases,  Indian  Corn  culture:  147-153.    Chicago,  1895. 
Prillieux,  Ed. — Maladies  des  plantes  agricoles,  I:  170  175.     Paris.  1895. 
tIRademaker,  C.  J.  and  Fischer,  J.  L. — Ustilagin€,  Med.  Herald  for  1887: 

775.    Also  in  Nat.  Druggist  for  1887:  — ,  and  in  Jour.  Pharm.  IS:  156. 

1887.    Abs.  in  Journ.  de  Pharm.  et  Chem.  16:359      1887;  Amer.  Journ. 

Pharm.  68:445      1887;  Just's  Bot.  Jahresb.  for  1887,  Abth.  i:  522  and 

Abth.  2:  500.    1889. 
Re,   F. — Fungo  del  maiz,   Saggio  teorioo-pratico  sulle  malattie     delle 

pianite:  187.    Venezia,  1807.    Cited  by  DeCandolle,  Phys.  Veg.  3:  1454. 

Paris,  1832. 
Renner,  A. — ^Ar.  uszogbetegseg,  Foldm.  Erd.  7: — •     1879.    Abs.  in  Just's 

Bot.  Jahresb.  for  1879:  564.    1883;  Jour.  Roy.  Micr.  Soc.  for  1880:  — ; 

Amer.  Nat.  for  1880:  365. 
Roulin,  — De  I'ergot  du  Mais  et  de  ses  effets  sur  Thomme  et  les  ani- 

maux,  Acad.  Sci.  Paris.    1829.    Also  in  Ann.  Sci.  Nat.  19:  282.     1830. 

Abs.  in  Duchesne's  Traite  du  Mais:  64-67.    Paris,  1883. 
Satterlee,  Jas. — Corn  mixed  with  smut,   Rep.  Mich.   Board  Agric.     for 

1883:45.    1884. 
Schroeter,  J.— Krypt.  Fl.  von  Schlesien,  Pilze  l-   271.     Breslau.  1889. 

Schrooter,  J. — Die  Brand  und  Rostpiize  Schlesiens,  Abh.  d.  Schles.  Gcs. 

nat.  for  1869:  — . 
Schweinitz,   L. — Synopsis,    fungorum   Carolinae   superioris.   Schriften  d. 

Nat.  Ges.  Leipzig  1  :  71.     1822. 
Schweinitz,  L. — Synopsis  fungorum  in  America  Boreali,  Trans.  Amer. 

Phil.  Soc.  4:  290.    1834. 
Scribner,  F.  L. — See  Seymour. 
Selby,  A.  D.  and  Hickman,  J.  F.— Corn  smut,  Bull.  Ohio.  Exper.  Sta. 

no.  78:  92-96.    1897. 
Seymour,  A.  B. — Smut  of  Indian  corn  (in  Report  of  the  section  of  vege- 
table pathology  by  F.  L.  Scribner),  Rep.  U.  S.  Dept.  Agric.     for 

1887:  380-389.     1888. 
Seymour,  A.  B. — Amer.  Gard.  Jj.  278.     1890, 
Smith,  Clinton,  D. — Feeding  corn  smut  to  dairy  cows,  Bull.  Mich.  Exper. 

Sta.  no.  137:  41-46.    1896. 
Sorauer,  P.— Handbuch  der  Pflanze'Vikranklieit:  264-266.     Berlin,  1874. 
Sorauer,  P.— Handdx  d.  Pflanzenkr.  2  .  jo\-2cS.    2n  1  edition.    Berlin,  i88d 
Spalding,  V.  M.— Ustilago  maydis  and  related  species,  Therapeutic  Gaz. 

Detroit  5:  121-125.     1881.     .^bs.  in  Just's  Bot.  Jahresb.  for  1881:  691. 

1884. 
Stewart,  F.  C— Effects  of  heat  upon  the  germination  of  corn  and  smut, 

Proc.  Iowa  Acad.  Sci.  for  1894.2:  74-78.  1895. 
Stewart,  F.  C. — See  Pammel  and  Stewart. 
Stuart,  Wm.— Fungicides  for  the  prevention  pf  corn  smut,  Proc  Ind. 
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Acad.  Sci.  for  1895;  96-99.    1896. 

♦bwiecicki— Ustilago  iriaidis  in  der  Geburtshulfe,  Therap.  Monatschr.  2: 
171.    Berlin,  1888. 

♦Taylor,  Robert  A.— Inaug.  Thesis  Jeffersan  Med.  College,  1886. 

Thomas,  M.  B. — Some  fieid  experiments  with  formalin,  Proc.  Ind.  Aoad. 
Sci,  for  1898:  62-64.    1899. 

Tillet,  M. — Observation  sur  la  maladie  du  Mais  ou  ble  de  Turquie,  Mem. 
Acad.  Sci.  Paris  for  1760:  254-261.  1766.  Abs.  iti  Hist.  Acad.  Sci. 
Paris  for  1760:  85-89.  1766.  (The  Histoire  and  Memoires  of  this 
year  form  one  volume  with  a  single  title  page  and  table  of  contents, 
but  separately  paged.  The  volume  is  witliout  number.)  German 
trans,  by  Beckmann,  Hannov.  Mag.  6:1329-1340.     1768. 

Trclease,  Wm.— BeaFs  Grasses  of  N.  Amer.  1:414.     1887. 

Tubeuf,  C.  V. — Zeitschr.  f.  Pflanzenkr.  3:203.     ^893. 

Tulasne,  L.  and  C.  H. — Ann.  Sci.  Nat.  3rd  ser.  7:14-126.     1847. 

Underwood,  L.  M.  and  Earle,  F.  S. — Treatment  of  some  fungous  dis- 
eases, Bull.  Ala.  Exper.  Sta.  no.  69:  253-254.    1896. 

Unger,  F. — Die  Exantheme  der  Pflanzen:  350.    Wien,  1833. 

Unger,  F. — Ueber  der  Einfluss  des  Bodens:  211.    Wien,  1836. 

Unger,  F. — Anat.  und  Phys.  d.  Pflanz:  129.     1855. 

Utz,  Henry  B. — A  treatise  on  a  new  and  infallible  mode  of  improving  the 
quality  of  Indian  corn:  4-5.     Corydon,  Indiana,  1894. 

Wallroth,  K.  F.  W.— Fl.  Crypt.  Germ.:  215.     1833. 

Ward,  Marshall  H.-— Smut  fungi,  Gard.  Chron.  for  1889:  233-235,  267-268. 

Winter,  G.— Krankh.  der  Kukur-Gewachse:  129-130.     Leipzig,  1878. 

Winter,  G.— Raibenh.  Krypt.  Fl.  Deutschl.  Pilzel:97.     ^»8i. 

WolflF,  R.— Der  Brand  des  Getreides.  Inaug.  Diss.  lo-ii,  18-24.  Halle, 
1874.    Abs.  in  Just's  Bot.  Jahresb.  for  1873:  84-86.     1874. 

Wolff,  R.— Krankh,  der  landw.  Nutzpfl.:  44-     Berlin,  1887. 

Wood,  H.  C— Ustilago,  Dispensatory  of  U.  S.  of  Amer.:i766.     17th  ed. 
Philadelphia,  1896. 
To  the  above  list  of  citations  may  be  added  tlie  following  references 

to  more  ephemeral  publications,  mostly  agricultural.    These  contain  mat- 
ter of  tnore  or  less  value  relating  to  corn  smut,  in  part  written  'by  persons 

uninformed  regarding  the  opinions  of  scientific  men. 

Amer.  Agriculturist  39:447      188  \     40:319     1881. 

Amer.  Corn  and  Hog  Journal,  No.  8,  1895. 

Amer.   Epiitomist,  March,  1893. 

Amer.  Farmer,  Sept.,  1861. 

Amer.  Gardening,  9:289.    1890.    11:241.     1891 

Breeder's  Gaz.   26340.    1894.    28:327.     1895. 

Country  Gentleman,  25:4^,125.     1865.     32:775.     1868.    34:^7^      '869. 

41:549.  795.     1876.    43:584.     1S78.     45:76,  107,  139,  936.     1880.    46:579. 
18S1.    55:^23-     1890     57:187.     1897. 

Farmer's  Guide  for  1898:  642. 

Ind.  Agric.  Report  for  1856:  354.     1890:   163-165. 

Indianapolis  Jour.,  Dec.  9,  1898. 

Mass.  Agric.  Report  for  1876-7:  162.     1880:99-101.  106.     1889:206. 

Mkh.  Agric.  Report  for  1850:  118.     1857:  261,  272.     1884:200. 

Ohio  Agric.  Report  for  1878:345-346. 

Pop.  Gardening,  3:276277.    18878.    4:ao8.     18889. 
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UST  OF  TREES  AND  SHRUBS  ON  THE  GROUNDS  OF 

PURDUE  UNIVERSITY 

This  list  is  published  as  of  special  interest,  in  view  of  the  fact  thai  the 
winter  of  1898-99  was  one  of  the  severest  in  many  years,  on  trees  in  Indiana. 
All  the  trees,  shrubs  and  vines  enumerated  below  withstood  the  severity  01 
the  worst  weather. 


h 


Arranged  by  Pierre  Van  Landeghem,  Unicersity  Florist  and  Landacape  (hrdener. 

Deciduous  Trees.  * 

Generic  mnd  specific  nmmes.  English  or  common  names 


Acer   campestris Maple,  European. 

Acer  dasycarpum Maple,  American   Silver. 

Acer  ginnaJe Maple,  Small  Leaved,  Siberian. 

Acer  platanoides Maple,  Norway. 

Acer  pseudo  platanus Maple,  Sycamore. 

Acer  rubrum Maple,  Red  or  Swamp. 

Acer  saccharinum Maple,  Sugar  or  Rock  Maple. 

Acer  Schwedlerii Maple,  Purple  Norway. 

Acer  Wierii Maple,  Silver  Cut- Leaved. 

Ailanthus   glandulosa Japanese  Tree  of  Heaven. 

Castanea   Americana Sweet  Chestnut. 

i^sculus   glabra Horse  Chestnut. 

.^sculus    flava Yellow  Buckeye. 

Betula   alba Birch,  European  Whi  .e. 

Betula  alba  laciniata Birch,  Eu.  Silver  Cut-Leaved  Weeping. 

Betula   lutea Birch,   American   Yeltow. 

Betula    papyracea Birch,  American  Paper  Barked  Canoe. 

Betula    atropurpurea Birch,  European,  Purple  Leaved. 

Betula   rubra Birch,  American  Red  Barked. 

Carya    amara Hickory,  American   Bitternut   Hickory. 

Catalpa  Kanvpferii Japanese  Catalpa. 

Catalpa    speciosa Western  Catalpa. 

Ccltis   occidentalis Amer.  Nettle  tree. . 

Cercis  Canadensis Judas  Tree. 

Cladrastis  tinctoria American  Yellow  Wood. 

Crataegus   coccinea American  White  Thorn. 

Elaeagnus  hortensis American   Silver  Thorn. 

Fagus    Americana American  Silver  Beech. 

Fagus    Riversii American  Blood  Leaved  Beech.  ' 

Fraxinus    Americana American   White   Ash. 

Fraxinus    excelsor English  Ash. 

Fraxinus  ornus English  Flowering  Ash. 

Fraxinus    quadrangulata American  Blue  Ash. 

Fraxinus   sambuscifolia American  Black  .\sh. 

Fraxinus  viridis American  Green  Ash. 

Gleditschia  triacanthos American  Honey  Locust. 

Gymnocladus   Canadensis American  Kentucky  Coffee  Tree. 


-t 
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DECIDUOUS  TREES-(  Continued) 

Generic  and  specific  names.  English  or  common  names 

Jug!ans  cinerea American    Butternut. 

Juglans    nigra American  Black  Walnut. 

Larix   Europea '  European  Larch. 

Liriodcndron   tulipifera .Amer.  Tulip  Tree,  White  Wood,  Poplar 

Liquidambar    styraciflua American   Sweet   Gum. 

Magnolia    acuminata American  Cucum4)er  Tree. 

Morus    alba American    Mulberry. 

Negundo  aceroides American  Ash  Leaved  Maple. 

Nyssa    multitiora American   Sour   Gum. 

Ostrya   Virginica Vmerican  Ironwood. 

Planera    cuspidata American   Elm   Leaved   Plant*. 

Platanus  orientalis Eastern  Plane  Sycamore. 

Populus  alba American  Silver  Poplar. 

Populus  balsamifera American    Balsam    Poplar. 

Populus  bolleana American  Silver  Barked  Poplar. 

Populus    fastigiata European  Lombardy  Poplar. 

Populus  monilifera American  Necklace  Poplar. 

Populus    tremuloides .American  Aspen  Poplar. 

Pyrus    aucuparia European  Mountain  Ash. 

Qucrcus  alfca .American  White  Oak. 

Quercus    coccinea .American  Scarlet  Oak. 

Quercus  macrocarpa .American  Mossy  Cup  or  Burr  Oak. 

Quercus    palustris .American  Pin  or  Water  Oak. 

Quercus    tinctoria American  Black  Oak. 

Rhamnus    cathartica ,  American  Common  Buckthorn. 

Robinia    hispida American  Rose  Acacia. 

Salisburia  adiantifolia Japanese  Gingko  or  Maiden  Hair  Tree. 

Salix   babylonica Babylonian  Weeping  Willow. 

Salix   pentandra European  Laurel  Leaved  Willow. 

Salix   discolor Pussy  Willow. 

Prunus   serotina American    Wild    Black    Cherry. 

Sophora  japonica Japanese  Sophora,  Green  Barked. 

Tilia  Americana American  Linden  or  Rasswood. 

Tilia    Europea European  Linden. 

Tilia  Europea  argentea European  Linden,  Silver  Leaved. 

Tilia   platyphylla American   Linden.   Large  Leaved. 

Tilia  rubra  laciniata European  Linden,  Red  Tinged. 

Ulmus  Americana American  White  Elm. 

Ulmus    campestre European  English  Elm,  Small  Leave*?. 

Ulmus    fulva American  Slippery  or  Red  Elm. 

Ulmus  racemosa .American  Cork  Elm  or  Rock  Elm. 

Xanthoxylum   fraxineum American   Prickly   A.sh. 
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DECIDUOUS  SHRUBS  AND  VINES. 


Generic  and  specific  names. 


Akebia  quinata 

Ampelopsis  quinquefolia. 

Ampelapsis  Veichii 

Amygdalis  nana 

Berberis  purpurea 

Berbcris  vulgaris 

Calycanthus  floridus 

Caragana   arborescens. . . 

Celastrus   scandens 

Chionanthus  Virginica. . . 

Clematis    flamula 

Cletnatis  Jackmanii 

Colutea  arborescens 

Corchorus  Japonica 

Cornus  Japonica 

Euonymus  sanguinea 

Forsythia   atropurpurea. . 

Forsythia   Fortunii 

Forsythia   viridissima. . . . 

Halesia  tetraptera 

Hibiscus  syriacus 

Hibiscus  ranunculaeflora. 

Hydrangea   paniculata 

Ligustrum  vulgare 

Lonicera    grandiflora 

Lonicera  tartarica 

Lonicera  xylosteum 

Paeonia    Banksia 

Paeonia   rosea 

Philadelphus   coronarius. 
Philadelphus   grandiflora. 

Pyrus  Japonica 

Ribes  aureum 

Spiraea  prunifolia 

Spiraea  Reevesii 

Spiraea  salicifolia 

Syringa    Emodii 

Spiraea  Van  Houttii 

Styrax  Japonica 

Syringa   al»ba 

Syringa   Emodii 

Syringa  Lemoinii 

Syringa   Persica 

Syringa  vulgaris 

Viburnum  opulus  sterilis 

Viburnum  plicatum 

Weigela  rosea 


Engiis*}!  or  common  names 


Japanese  I^'ive  Leaved  Akebia. 

American  Virginia  Creeper  or  Ivy. 

Japanese  Five  Leaved  Ivy. 

Russian  Flowering  Ajmond. 

European  Purple  Barberry. 

American   Common   Barberry. 

American  Sweet  Scented  Shrub. 

Siberian  Yellow  Pea. 

American   Bittersweet. 

Amercan  White  Fringe. 

European  Sweet  Virgin  Bower. 

European  Purple  Virgin  Bower. 

European  Bladder  Senna. 

Japanese  Yellow  Flowering  Kerria. 

Japanese  Yellow  Flowering  Kerria, 

Engli^^h  Red  Twigged  Dogwood. 

American  Burning  Bush. 

Chinese  Golden  Bell. 

Chinese  Golden  Bell. 

American  Silver  Bell. 

Syrian  Rose  of  Sharon. 

Syrian  Rose  of  Sharon. 

American  Hydrangea. 

American  Privet. 

Russian  Honeysuckle. 

Tartarian  Honeysuckle. 

English  Fly  Honeysuckle. 

Chinese  Purple  Paeony. 

Chinese  Pink  Paeony. 

European  Mock  Orange. 

Carolina  Mock  Orange. 

Japonica.    Japanese  Quince. 

American  Yellow  Flowering  Currant. 

Chinese  Prune  Leaved  Spiraea. 

European  Reeve's  White  Spiraea. 

European  Willow  Leaved  Spiraea. 

American  Pink  Flowering  Spiraea. 

Eu.  Spirea.  Van  Houtte's  White  Spiraea 

Japanese  White  Flowering  Styrax. 

Persian  White  Lilac. 

Himalayan  White  Lilac. 

Persian  Hybrid  Lilac. 

Persian  Purple  Lilac. 

Persian  Common  Lilac. 

European  Common  Snow  Ball. 

Japanese  Snow  Ball. 

Chinese  Rose  Flowering  Weigela. 
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Generic  and  specific  names.  English  or  common  names 


Abies   balsamea i  American  Balsan  Fir. 

Juniperus  Canadensis American  Hemlock  Spruce. 

Picea  excelsa Norway  Spruce. 

Pseudotsuga  pungens ,  Colorado  Blue  Spruce. 


Douglas    Spruce. 
American  Red  Cedar. 


Picea  Douglasii 

Pinus  Virginiana 

Pinus   austriaca European  Austrian  Pine. 

Pinus  cembra Siberian   Pine. 

Pinus  densiflora Japanese   Pine. 

Pinus  excelsa Asia  Bhotan  Pine. 

Pinus  inops American  Jersey  Pine. 

Pinus   strobus '  American  White  Pine. 

Thuya  sylvestris European  Scotch  Pine. 

Thuya   globosa American  Globe  Arbor  Vitae. 

Thuya    occidentalis American  Arbor  Vitae. 

Thuya  Siberica Siberian  Arbor  Vitae. 
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DESCRIPTION  OF  EXPERIMENT  STATION  PIGGERY. 

By  H.  E.  \'anNorman. 

The  new  piggery  is  located  on  tlie  highest  ground  in  lot  C.  of 
field  3,  as  shown  on  the  farm  map,  corrected  to  Xovcml)er,  1898. 
The  building  occupies  the  south  part  of  the  lot  and  faces  north. 

The  main  part  of  the  building  is  22  by  46  feet  outside.  The 
long  way  north  and  south.    On  each  side  is  a  wing  12  by  14  feet. 

From  the  front  door  a  central  alley,  6  feet  wide,  extends  the 
entire  length  of  the  building.  On  the  right  of  this  alley  the  first 
18  feet  is  given  up  to  feed  chutes,  mixing  vat,  scales  for  weigh- 
ing experimental  feed,  water  hydrant  and  a  5x6  foot  Howe  stock 
scale. 

The  remainder  of  the  space  on  this  side  of  the  alley  is  divided 
into  four  feeding  pens,  each  7x8  feet. 

Beginning  at  the  front  door,  on  the  left,  is  a  stairway  leading 
to  the  second  floor.  Next,  a  room  8x11  feet,  extending  under 
the  stairway,  is  fitted  for  an  attendant  to  be  comfortal)le  at  night, 
if  necessary  for  him  to  stay  with  a  farrowing  sow.  This  room 
contains  a  stove  and  boiler  for  heating  water  and  cooking  feeds 
and  it  also  affords  place  for  j^ails,  brooms,  etc.,  and  has  a  brick 
chimnev. 

The  next  space,  9x8  feet,  is  ceiled  up  to  the  ceiling,  making 
a  tight  warm  room  for  sows  to  furrow  in.  A  window  opens  into 
the  attendant's  room.  The  remaining  space  on  this  side  of  the 
alley  is  divided  into  four  pens,  7x8  *feet,  corresponding  to  the 
west  side. 

The  wings  on  either  side  are  divided  into  two  pens  7x12  feet, 
are  used  for  sleeping  pens  and  open  into  the  first  two  feeding 
pens.  For  the  remaining  pens  sleeping  quarters  are  provided  in 
small  shelter  houses  in  each  lot. 

The  /ront  part.  22x32  feet,  of  the  main  building  is  two  stories 
high,  aflfording  storage  room  for  bedding,  crates  and  bin  room 
for  feed.  The  remainder  of  the  building,  including  wings,  is  one 
story  high. 

The  foundation  is  of  brick,  8  inches  thick,  and  18  inches  deep, 

with  the  top  just  above  the  ground.     The  sills  are  4x8  inches, 

Xo.  I  pine,  while  the  studs  are  2x6  inch    Xo.  i  hemlock,  14  feet 

long,  for  the  two   story  part,   2x4  inch  7   feet  long  for  the  one 

story  part  and  4^4  feet  long  for  the  wings. 

On  the  studding  of  the  wings  are  nailed  plain  boards.  On  these 
is  put  Xo.  3  tarred  building  paper,  over  which  the  yellow  pine 
drop  siding  is  nailed.  The  remainder  of  the  building  has  the 
same  drop  siding  without  any  lining. 
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The  rafters  are  laid  2  feet  apart,  from  center  to  center,  and  are 
Xo.  I  hemlock,  2x4  inches,  16  fet  long.  The  plate  is  2x6  inch 
Xo.  I  hemlock,  with  2x4  inch  hemlock  on  top,  the  two  spiked 
together.  The  rafters  are  tied  with  cross  braces  3  feet  below  the 
comb  of  the  roof.  There  is  also  one  tie  rod  through  the  center 
( f  the  building  to  hold  the  plates  from  spreading. 
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The  floor  of  the  main  building  is  of  cement  three  inches  thick. 
The  bottom  2^  inches  is  grout  made  with  Louisville  cement, 
while  the  top  i  inch  is  made  with  Portland  cement.  There  are  two 
gutters  extending  the  length  of  the  feeding  pens,  just  inside  of 
the  front  partition  and  emptying  into  the  tile  drains  at  the  south 
end  of  the  building. 

There  are  three  window\s  on  the  east  side,  two  in  each  end  and 
the  west  side  and  one  on  each  north  and  south  side  of  the  wings. 
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These  windows  are  all  transom  shape,  having  four  panes  of  glass 
IOXI2  inches,  and  hinged  on  the  bottom  side,  opening  in.  The 
second  story  front  ha^  two  windows  of  standard  shape  and  size. 
There  is  also  a  door  to  receive  feed  onto  this  floor. 

The  front  door  downstairs  is  double,  each  being  3x6^  feet. 
The  rear  door  is  4x6  feet. 

The  partitions  between  the  pens  are  three  feet  high,  made  of 
Jx6  inch  hard  pine  flooring,  nailed  vertically  on  2x4  inch  oak 
stringers.  The  front  partition  on  the  west  of  the  alley  is  the  same 
as  that  between  the  pens,  while  the  east  side  front  is  put  on  hori- 
zontally. The  bottom  four  boards  are  cleated  together  and  make 
a  door  which  hung  from  the  top  permits  it  to  be  swung  in  to 
facilitate  cleaning  the  floor  and  gutter. 

Each  pen  has  a  door  opening  into  the  alley.  These  are  plain 
batten  doors  uniform  with  the  partitions.  At  the  rear  of  each 
pen  a  door  opens  into  the  sleeping  quarters,  or  lot,  as  the  case 
may  be.  These  are  slide  doors  and  are  lifted  by  means  of  a  rope 
running  over  pulleys  to  the  front  of  the  pen.  Each  pen  has  a 
galvanized  iron,  half  round  feeding  trough.    These  troughs  are 

5  feet  long,  one  foot  wide,  and  6  inches  deep,  are  bound  together 
with  angle  iron  and  have  two  strips  of  strap  iron  across  the  top 
to  prevent  spreading.  Ihese  troughs  are  hinged  to  the  front 
partiton  on  the  west  side  of  the  alley  and  to  the  swinging  parti- 
tion on  the  east  side  of  the  alley.  This  arrangement  permits  the 
easy  cleaning  of  the  floor  and  gutter. 

The  grain  bin  occupies  a  space  3^x8  feet  on  the  second  floor. 
It  is  4  feet  deep  and  has  a  cover.  From  the  second  floor  line  the 
front  of  the  bin  continues  down  to  within  3  feet  of  the  floor  and 

6  inches  from  the  wall,  leaving  an  opening  6  inches  wide  and  8 
feet  long.  Six  inches  below  this  opening  is  a  box  2  feet  wide 
and  8  feet  long,  into  which  the  feed  empties,  and  from  which  it 
may  be  scooped  out.  This  bin  is  divided  into  four  compartments 
by  means  of  three  partitions  extending  from  the  top  of  the  bin 
to  the  box  below.  In  these  bins  all  the  feed  will  come  down  with- 
in reach  of  the  feeder's  scoop  as  it  is  removed  from  below. 

On  the  roof  of  the  building  there  is  a  cupola,  with  ventilating 
blinds.  Extending  from  below  the  ceiling  of  the  first  story  up 
into  this  cupola  is  a  ventilating  shaft  10x10  inches.  It  has  a  slide 
cut  off  to  regulate  the  draft. 

The  building  is  fully  equipped  with  gutters,  down-spouts,  and 
drainage. 

The  building  is  so  placed  as  to  be  centrally  located  among  a 
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series  of  feeding  lots,  all  of  which  are  connected  with  the  build- 
ing by  lanes  leading  up  to  it.  Each  lot  contains  a  small  house 
for  sleeping  quarters.    See  plate  XIV. 

Water  is  piped  into  the  building  from  a  central  supply  tank. 

This  building  is  not  necessarily  a  model  for  the  feeder  or 
breeder  of  hogs,  as  it  was  designed  to  meet  the  needs  of  the  Ex- 
periment Station  in  its  experimental  feeding  work.  The  general 
construction,  however,  offers  numerous  helpful  suggestions  to 
the  pig  feeder,  and  from  the  sanitary  and  economic  standpoints 
it  presents  a  very  desirable  type  of  construction.  Many  details 
are  the  result  of  consultation  and  correspondence  with  some  of 
the  most  successful  swine  breeders  in  the  United  States,  and  in 
so  far  as  any  of  the  details  may  meet  the  needs  of  the  farmers  or 
breeders,  they  are  models,  though  the  arrangement  of  the  build- 
ing as  a  whole  may  not  be. 
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APPENDIX. 

The  loilowin*;^  |^ift3  have  been  made  to  the  Station  during  the 
year,  and  to  the  givers  of  these,  thanks  are  herewith  rendered : — 

\V.  H.  Caldwell,  Scc'y,  Petersboro,  N.  H.,  Herd  Register  American 
(uiernscy  Cattle  Club,  Vol.  8. 

F.  h.  Houghton,  Scc'y,  Brattleboro,  Vt.,  Vol.  XV,  Holstein-Friesian 
Herd  Book  of  America. 

.\lfred  Mansell,  Sec'y,  Shrewsbury,  England.  Vol.  XVI,  English 
Shropshire  Flock  Book. 

Carl  Fricgau.  Sec'y,  Dayton,  Ohio,  Vol.  XX,  Ohio  Poland  China 
Record. 

A.  P.  Grout,  Winchester,  111.     One  Collie  dog. 

J.  McLain  Smith,  Sec'y,  Dayton,  Ohio.  Vol.  X,  Red  Polled  Cattle 
Herd    Book. 

C.  R.  Thomas.  Sec'y,  Independence,  Mo.  Vol.  XIX,  American  Here- 
ford Record. 

Frank  B.  Hcarne,  Sec'y,  Independence,  Mo.  Vols.  V,  VI,  VII,  VIII, 
IX,  American  Cilloway  Cattle  Herd  Book. 

Rohert  J.  Evans,  Sec'y,  El  Paso,  III.  Vols.  I,  II,  III,  IV,  National 
Duroc-Jersey  Record. 

A.  v.  Bradrick.  Sec'y.  Connersville,  Ind.  Vol.  VIII,  American  Duroc- 
Jersey  Record. 

Herbert  A.  Jones.  Sec'y,  Himrods,  N.  Y.  Vol.  A,  International  Ohio 
Improved  Chester  White  Swine  Record. 

Farmers'  Guide  Pul).  Co.,  Huntington,  Ind.,  Bound  Copy  of  Vol  .IX, 
Farmers'  Guide  for  1897.  / 

Propaganda  for  the  Use  of  Nitrate  of  Soda,  New  York  City.  Twc» 
sacks  nitrate  of  soda. 

Edward  Sudendorf.  Ag't,  Elgin,  111.  One  quart  Wells-Richardson 
Butter  color. 

W.  Atlee  Burpee.  Philadelphia,  Pa.  Collection  of  varieties  of  flower  and 
vegetable  seeds. 

B.  F.Harris.  Dull.  Tenn.    Package  Harris'  Earliest  Watermelon  seed. 
S.  J.  Lehman  &  Co..  Enon.  Ind.    25  Lehman's  No.  2  strawberry  plant. 
American  Stock  Food  Co.,  Chicago,  111.    100  lbs.  American  stock  food. 
Crown  M'f'g  Co..  Phelps.  N.  Y.    Repairs  for  Crown  drill. 

Henry  E.  Dooch.  Sec'y,  Portland,  Oregon.  Fifth  Biennial  Report 
Oregon  State  Board  of  Horticulture. 

L.  A.  Godman.  Scc'y.  Westport,  Mo.  41st  Annual  report  Missouri 
State   Horticultural  Society. 

German  Kali  Syndicate,   New  York  City.     Muriate  of  potash. 

Wm.  Henry  Maule.  Philadelphia,  Pa.     New  seeding  potato,  No.  XXX 

C.  W.  Middleton.  Utica.  Mo.     12  Livingston.  Raspberry  plants. 
Luther  Burbank.  Santa  Rosa.  Cal.     Scions  of  Apple  Plum,  .\mencan 

IMum  and  Chalco  Plum. 
W.  J.  Hurst.  Muncie.  \n^    Seedling  potatoes. 
C.  S.   Pratt.  Reading.  Mass.     12  samples  strawberry  plants. 
Amos  Garretson,  Pendleton,  Ind.     Eaton  Raspberry  plants. 
J.  H.  Marion,  Fulton.  Mo.    Seeds  and  scions  of  native  persimmon. 
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VV.  D.  Latshaw,  Carlisle,  Ind.    Six  Hoosicr  black!)crry  plants  . 

C.  E.  Wilkinson,  Carmcl,  Ind.    Six  Admiral  Blackberry  plants. 

Mr.  Riehl,  Alton,  111.     Eight  varieties  seedling  strawberries. 

United   States   Department   of   Agriculure,    Wa.shington,    D.    C.      Nii 
nierous  plants,  seeds,  etc.,  for  trial,  sent  from  different  Divisions.     Also 
numerous  publications. 

UNITED  STATES  PERIODICALS. 

The  publishers  of  the  following  periodicals  have  gencrouslv 
sent  them  free  of  cost  to  the  Station  during  the  year.  These  are 
heading  journals  and  are  used  frequently  by  both  the  Station  em- 
ployes and  University  students. 

American    Agriculturist New    York,    N.    V. 

Agricultural    Epitomist IndiAnai>olis,  Ind. 

.American   Creamery Cbicago,    IiK 

American  Gardening New  York,  N.  Y 

.American  Grange  Bulletin Cincinnati,  Ohio. 

American   Horticulturist Wichita,   Kansas. 

.American  Sheep  Breeder  and  Wool  Grower Cbicago.  III. 

American  Swineherd Chicago,  111. 

Baltimore  Sun  (weekly) Baltimore.  Md. 

Beet  Sugar  Gazette Chicago.  111. 

Breeder's  Gazette Chicago.  111. 

California  Cultivator Los  Angeles.  Cali. 

Colman's  Rural  World St.   Louis.   M(\ 

Creamery  Gazette Des  Moines.  Iowa. 

Creamery  Journal Waterloo,  lown. 

Dairy  and  Creamery Chicago,  Hi. 

Dakota  Field  and  Farm Sioux  Falls.  S.  D. 

Drainage  Journal Indianapolis.  Ind. 

Elgin  Dairy  Report Elgin.   IP. 

Exi>enment  Station  Record \Vashington.  D.  (*. 

Farm  and  Dairy Ames.  Iowa. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  1 11 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia.   Pa. 

Farm  Poultry Boston.  Mass. 

Farmers'   Call Quincy,   111. 

Farmers'  Guide  and  Home  Companion Huntington.  Ind 

Farmers'    Home Dayton,    Ohio 

Farmers'   Magazine Springfield,    III. 

Farmers'   Review Chicago.   Hi. 

Farmers'  Tribune Des  Moines,  Iowa. 

Farmers'  Voice Chicago,  111 

Farm,  Furnace  and  Factory Roanoke,  V.i 

Field  and  Farm Denver,  Colo. 

Gazette  (weekly) Cincinnati,  Ohio. 

Grange  Visitor Lansing,  Mich. 

Home  and  Farm ,,,,,»,.».,,,»,',>,,  f  f  >  r  >»  r  >  t  r  f .- 1  f .-  r ::; .-  f-'Oujsyjiie;  J>y. 
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Hospodarske  Listy Chicago,  III. 

Indiana  Farmer Indianapolis,  Ind. 

Jowa  Homestead Des  Moines,  lowj 

Jersey  Hustler Connersville,   Ind. 

Journal  o\  Agriculture St.  Louis.  Mo. 

Kansas   Farmer Topeka,    Kansas. 

Live  Stock  Journal '. Indianapolis,  Ind. 

Live  Stock  Report Chicago,  111. 

Louisiana  Planter New  Orleans,  La. 

Market  Garden Minneapolis,   Minn- 
Mirror  and  Farmer Manchester,  N.  H. 

Montana  Fruit*  Grower Missoula,  Mont. 

National  Stockman  and  Farmer Pittsburg.  Pa. 

National  Farmer  and  Stockman National  Stock  Yards,  III. 

National  Fruit  Grower St.  Joseph,  Mo. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  England  Florist Boston,  Mass. 

New  York  Produce  Review New  York,  N.  Y. 

North  American  Horticulturist Monroe,  Midi. 

Ohio  Farmer Cleveland,  Ohio 

Oregon  Agriculturist Portland,  Ore. 

Our  Horticultural  Visitor Kinmundy,  111.,  and  Benton  Harbor,  Mich. 

Pacific  Coast  Dairyman Tacoma,  Wash. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Dairyman Indianapolis,  Ind. 

Practical  Farmer * .Philadelphia,  Pa. 

Prairie  Farmer Chicago,  111. 

Progressive  South Richmond,  Va. 

Public  Ledger  (daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  111. 

Rural  Northwest Portland,  Oregon. 

Ruralist Gluckheim.  Md. 

Southern  Farm  Magazine Baltimore,  Md. 

Southern  Planter Richmond,  Va. 

Southern  States Baltimore,  Md. 

Southwest Springfield,    Mo. 

St.  Paul  Dairy  Report St.  Paul,  Minn. 

Success  with  Flowers West  Grove,  Pa. 

Sugar   Beet - Philadelphia,   Pa. 

Swine  Breeders'  Journal Indianapolis,  Ind. 

Tippecanoe  Farmer LaFayette,  Ind. 

Up  to  date  Farming Indianapolis,  Ind. 

Wallace's  Stockman  and  Farmer Des  Moines,  Iowa. 

Western  Creamery San  Francisco,  Cal. 

Western  Fruit  Grower St.  Joseph,  Mo. 

West  Virginia  Farm  Review Charleston,  W.  Va. 

Wisconsin  Agriculturist Racine,  Wijj. 
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Advertiser Medaryville. 

Banner Bluffton. 

Columbia  City  Mail Columbia  City. 

Democrat Salem. 

Home  Journal LaFayette. 

Hoosier  State Newport. 

LaFayette  Commercial   Gazette LaFa vetto. 

Lyons'    Herald Lyon^. 

Magnet Angola. 

Mennonitische    Rundschau Elkhart 

News Monon. 

Recorder Rising  Sun. 

Register Crown  Point. 

Silent   Hoosier Indianapolis. 

FOREIGN. 

Agricultural  Gazette  of  New  South  Wales Sidney,  Australia. 

Cooperative  Farming Sussex,  N.  B. 

Deutsche  Landwirthschaftliche  Wochenchrift Berlin,  Germany. 

Farmers'  Advocate London,  Canada. 

Farming Toronto,  Canada. 

Mark  I.,ane  Express London,  England. . 

LaProduccion  Argentina Buenos  Ayres,  Arg.  Rep. 

Besides  the  above,  the  following  periodicals  are  subscribed  for 
by  the  Station  and  are  on  file  for  reference : 

American  Veterinary  Review New  York,  N.  Y. 

Berichte  der  Deutschen  Botanischen  Gcsellschaft Berlin,  Germany. 

Botanisches  Centralblatt Cassel-Marburg,   Germany. 

Botanische  Zeitung Leipzig,  Germany. 

Bulletin  de  la  Socicte  Chemique  de  Paris Paris,  France 

Centralblatt  fur  Bakteriologie Jena,  Germany 

Entomologist,  The London,  England. 

Gardeners'  Chronicle,  The London,  England. 

Journal  fur  Lancfvvirthschaft Berlin,  Germany 

Journal  of  Comparative  Medicine Philadelphia,  Pa. 

Journal  of  the  Royal  Agricultural  Society  of  England.  .London,  England. 

Journal  of  the  Chemical  Society London,  England. 

Live  Stock  Journal,  The *  .London,  England. 

Veterinary  Journal,  The London,  England. 

Veterinarian,  The London,  England. 

Zeitschrift  fur  Analytische  Chemie Wcisbaden,  Germany. 
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TREASURERS*  REPORT  EXPERIMENT  STATION. 

As  Treasurer  of  Purdue  University,  I  hereby  submit  niv  renui  i 
of  all  moneys  received  during  the  year,  ending  June  30,  1899,  on 
account  of  Experiment  Station  funds: 

From  United  States  Government $15,000. oj 

From  farm  receipts i ,587.42 

Total $16,587.4;* 

JAMEwS  FOWLER, 
Treasurer  Purdue  Universitv. 
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FINANCIAL  STATEMENT. 


The  Agricultural  Experiment  Station  of  Indiana,  in  accouii: 
with  the  United  States,  for  the  year  ending  June  30,  1899. 

DEIUT. 

Received  of  the  Treasurer  of  the  United  States,  re- 
ceipts as  shown  by  the  Treasurer's  reiK>rt $13,000.0:) 

CREDIT. 

Salaries  $  82 10 .  54 

Labor    -»  3171 .  12 

IHiblications 702.49 

Postage  and  stationery 67. 1 1 

Freight  and  express 7^  •  5 1 

Heat,  light  and  water 331-93 

Chemical  supplies 143 .  50 

Seeds,  plants  and  sundry  supplies 530-^9 

Fertilizers 9-93 

Feeding  stufTs '.  .  255 .  90 

Library   116. 71 

Tools,  implements  and  machinery 443.85 

Furniture  and  fixtures 9  •  30 

Scientific   apparatus 

]  ,ive  stock 363 .  00 

Traveling  expenses 42 .  05 

Contingent  expenses 16.21 

lUiilding  and  repairs 506.96 

Total   $15,000.00  15,000.00 

I  hereby  certify  that  the  above  is  a  correct  statement  of 
expenditures  in  Station  Fund  for  the  year  ending  June  30,  1899. 

E.  A.  ELLSWORTH, 

Secretary  P>oard  of  Trustees. 
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Improvement  Fund,  Experiment  Farm  for  Year  Ending 

June  30,  1899, 

DEBIT. 

Balance,  June  30,  1898 $  973-91 

Receipts  from  farm  for  year  ending  June  30,  1899 1587.42 

CREDIT. 


•• 


By  salaries $855 .  26 

By  labor ". . .  648.81 

By  publications ; 150.36 

By  postage  and  stationery ^77 

By  freight  and  express 9.00 

By  heat,  light  and  water 105 .  19 

By  chemical  supplies 2 .  80 

By  seeds,  plants  and  sundry  supplies 126.55 

By  feeding  stuffs 72 .  75 

By  tools,  implements  and  machinery 44  •  25 

By  furniture  and  fixtures 6 .  00 

IVv  scientific  apparatus 5  •  00 

By  live  stock 2 1 .  02 

By  traveling  expenses 2. 16 

By  contingent  expenses 82 .  83 

Bv  building  and  repairs 6.00 

By  balance 4H-58 

$2561.33     $2561.33 
I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
penditures from   Improvement   Fund  for  year  ending  June  30, 
1899. 

E.  A.  ELLSWORTH, 

Sccrctarv  Board  of  Trustees. 


X'^ 


PURDUE  UNIVERSITY. 


Thirteenth  Annual  Report 


of  the 


Indiana  Agricnltttral  Experiment  Station 


LAFAYETTE,  INDIANA. 


For  the  year  ending  June  30,  1900. 


ilOME  JOURNAL  COMPANY. 

I,Af AYRTTK.   IITD. 
1901. 


PURDUE  UNIVERSITY. 


Thirteenth  Annual  Report 


of  the 


Ifldiaoa  Agricoltural  Experiment  Station 


LAFAYETTE,  INDIANA. 


For  the  year  ending  June  30, 1900. 


psBsa  ov 

HoM B  JovRKXJs  Company, 

ItAVATSTTa.  IVD. 
1901. 


To  the  Governor: 

I  herewith  transmit  the  annual  report  of  the  Purdue  Univer- 
sity Agricuhural  Experiment  Station  for  the  year  ending  June 
30,  1900.  Very  respectfully  yours, 

WILLIAM  V.  STUART, 

President  of  the  Board  of  Trustees, 
January  3,  1901. 


To  the  President  of  the  Board  of  Trustees: 

I  herewith  present  the  thirteenth  annual  report  of  the  Agricul- 
tural Experiment  Station  of  Indiana  for  the  year  ending  June  30, 
1900,  the  same  being  required  ty  Section  3,  of  an  act  entitled, 
"An  act  to  establish  agricultural  experiment  stations  in  connec- 
tion with  the  colleges  established  in  the  several  states,  under 
provisions  of  an  act  approved  July,  1862,  and  of  the  acts  supple- 
mental thereto,"  and  being  in  accordance  also  with  the  instruc- 
tions of  the  Department  of  Agriculture. 
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THIRTEENTH  ANNUAL  REPORT 


OF  TBI 


Purdue  University  Agricultural  Experiment  Station 

FOR  THE  YEAR  ENDING  JUNE  30,  1900. 


REPORT  OF  THE  DIRECTOR, 


To  President  JV.  E.  Stone: 

Sir: — I  take  pleasure  in  herewith  submitting  to  you  the  thir- 
teenth annual  report  of  this  Station,  covering  the  year  ending 
June  30,  1900. 

The  work  of  the  Station  has  been  continued  along  the  same 
lines  as  heretofore,  with  no  essential  change.  In  the  Chemical 
Department  sugar  beet  investigations  have  received  the  larger 
share  of  attention,  and  a  large  amount  of  seed  was  distributed 
this  spring  to  beet  growers  in  northern  Indiana.  In  the  Veter- 
inary Department  two  subjects  have  received  special  attention 
over  all  others,  viz:  hog  cholera,  and  a  disease  among  sheep 
which  seems  new  to  this  region,  yet  which  has  been  prevalent 
this  spring  over  northwestern  Indiana,  which  has  been  termed 
"influenza."  This  malady  has  been  attended  with  much  fatality, 
and  thus  far  no  satisfactory  method  of  treatment  has  been  deter- 
mined by  our  veterinarian.  In  the  Botanical  Department  special 
emphasis  has  been  laid  on  pot  culture  work  to  determine  the 
most  desirable  application  of  plant  food  to  growing  vegetables 
and  flowering  plants,  and  mushroom  culture  has  received  atten- 
tion in  the  pit  provided  for  that  purpose.  The  opportunities  for 
investigation  in  each  of  these  fields  are  of  a  very  superior  sort.  In 
this  connection  it  will  be  desirable  for  the  Station  to  provide 
itself  with  a  more  permanent  mushroom  cellar  at  no  far  distant 
day,  our  present  one  being  of  too  temporary  a  character.  In  the 
work  with  field  crops  no  change  has  been  attempted,  but  the 
work  on  forage  plants  has  been  somewhat  elaborated  on,  this 


being  a  subject  of  considerable  interest  to  Indiana  farmers.  The 
horticultural  work  remains  much  as  usual  in  character.  In  the 
Live  Stock  Department  special  emphasis  is  being  given  to  the 
feeding  of  swine.  The  new  feeding  house  is  proving  itself  to  be 
well  suited  to  our  work,  and  pig  feeding  experiments  are  in  con- 
stant progress. 

Among  the  subjects  under  investigation  by  the  different  de- 
partments of  the  Station,  the  following  essentially  include  all : 

1.  The  influence  of  protein  food  on  growing  chickens. 

2.  Feeding  condimental  food  to  pigs. 

3.  Feeding  sugar  beets  to  pigs. 

4.  Dry  versus  moist  foqd  for  pigs. 

5.  Feeding  value  of  dried  distillers'  grains  for  horses. 

6.  Hill  and  drill  planting  of  corn. 

7.  Deep  and  shallow  cultivation  of  corn. 

8.  Deep  and  shallow  planting  of  corn. 

9.  Thick  and  thin  planting  of  corn. 

10.  Breeding  and  selection  of  corn. 

11.  Rotations,  including  corn,  with  and  without  fertlizers  and 
manures. 

12.  Variety  tests  of  oats. 

13.  Rotations  including  oats. 

14.  V^ariety  tests  of  wheat. 

15.  Tests  of  mixed  seeds  of  wheat. 

16.  Tests  for  treatment  for  smut  of  wheat. 

1 7 .  Rotations  including  wheat . 

18.  Methods  of  planting  cow  peas  and  and  soy  beans. 

19.  Tests  of  varieties  of  cow  peas  and  soy  beans. 

20.  Tests  of  grasses  and  clovers. 

21.  On  the  value  of  chemical  fertilizers  for  greenhouse  crops, 
especially  tomatoes,  lettuce,  radishes  and  chrysanthemums. 

22.  Sub-watering  as  applied  to  greenhouse  crops. 

23.  On  the  use  of  formalin  as  a  fungicide,  especially  for  the 

smuts. 

24.  A  study  of  the  rusts,  especially  those  affecting  cultivated 

plants. 

25.  The  action  of  corn  smut  on  the  animal  system. 

26.  The  "damping  off"  of  sugar  beets. 

27.  Mushroom  culture  in  pits. 

28.  The  epidemiolog}^  of  hog  cholera. 

29.  Prevalence  of  sheep  scab. 

30.  Serum  treatment  of  tetanus. 


31.  Clinical  features  of  influenza. 

32.  The  period  of  gestation. 

33.  Miscellaneous  observations  upon  diseases  as  occurring  in 
clinics. 

34.  Spraying,  and  the  effects  of  different  insecticides  and  fun- 
gicides. 

35.  Close  root  pruning  and  its  effect  on  different  trees. 

36.  The  effect  of  climate  on  forest  tree  seedlings. 

37.  The  effects  of  different  combinations  of  commercial  fer- 
tilizers upon  different  vareties  of  tomatoes . 

38.  Testing  varieties  of  vegetable  seeds  sent  by  the  U.  S. 
Department  of  Agriculture,  to  ascertain  their  adaptability  to  this 
climate. 

39.  Varietal  tests  of  small  fruits. 

40.  Varietal  tests  of  orchard  fruits. 

41.  Sub  vs.  surface  irrigation  in  forcing  vegetables. 

42.  Effect  of  different  combinations  of  fertilizers  on  forcing 
vegetables. 

43.  Field  experiments  on  the  influence  of  fertilizers  on  toma- 
toes. 

44.  Laboratory  investigations  on  the  composition  of  green- 
house tomatoes. 

46.  Field  experiments  on  the  influence  of  fertilizers  on  the 
sugar  beet. 

47.  Field  experiments  with  the  sugar  beet  in  different  parts 
of  Indiana. 

48.  The  composition  of  diseased  sugar  beets. 

49.  Analyses  of  marl,  peat  and  muck,  "alkali  incrustation" 
of  soil,  limestone  for  beet  sugar  factories,  corn  cob  ash,  hominy 
feed,  corn  from  experiment  plats,  cow  peas  and  soy  beans,  ground 
oat  food,  oat  clippings,  distilled  dried  grains,  formaldehyde, 
butter,  milk,  casein  and  albumen  in  milk. 

50.  Special  water  examinations. 

51.  Special  determinations  of  starch  and  of  carbohydrates 
extracted  by  sodium  hydrate  from  feeding  stuffs. 

52.  The  digestibility  of  carbohydrates  extracted  from  hay  by 
sodium  hvdroxide. 

The  Statiofi  Staff  has  remained  unchanged  during  the  year. 
Dr.  Bitting,  as  during  the  year  preceding  this,  has  given  the  Sta- 
tion but  half  of  his  time,  owing  to  leave  of  absence  while  pursu- 
ing medical  studies  at  Indianapolis. 

No    special   iin|)royeineiit8  have  been  effected  this  year.     I, 
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however,  desire  to  most  earnestly  recommend  that  a  new  and 
suitable  sheep  building  be  erected  for  combined  Station  and 
College  work.  The  present  building  is  to  .say  the  least  a  dis- 
credit to  the  institution  and  to  the  State,  and  should  be  replaced 
at  an  early  date  by  something  better  and  adapted  to  our  work. 
The  hoiticultural  department  should  also  be  provided  with  ^ 
small  shed  and  tool  house  in  the  garden  or  orchard,  in  which 
convenient  accommodations  may  be  afforded  this  department. 
Thus  far,  this  department  has  not  had  any  special  or  independent 
accommodations,  making  use  of  a  part  of  the  general  tool  build- 
ing, and  at  considerable  inconvenience. 

Publications   have  been  issued  as  follows  during  the  past  year : 

PAMPHLET  BULLETINS. 

Bulletin  No.  79^  June,  1899,  pp.  53-62.    Roots  as  food  for  pigs.     By 
C.  iS.  Plumb  and  H.  £.  VanNorman. 

Bulletin  No.  80,  September,  1899,  pp.  63-76,  figs.  5-12.  Sheep  scab.    By 
A.  W.  Bitting. 

Bulletin  No.  81,  December,  1899,  pp.  77-92.    Field  tests  with  fertilizers 
on  heavy  clay  land.    By  H.  A.  Huston. 

Bulletin  No.  82,  'March,  1900,  pp.  93-105.     Roots  and  other  succulent 
food  for  swine.    By  C.  S.  Plumb. 

NEWSPAPER  BULLETINS. 

No.  'JT,  July  2^,  1899.     'Milk  dilution  separators.     By  C  S.  Plumb, 
Director. 

No.  78,  August  28,  1899.     Causes  for  inferior  quality  of  muskmelons> 
and  remedy.     By  James  Troop,  Horticulturist. 

« 

No.  79,  September  29,   1899.   The  use  of  so-called  serum  as  a  hog 
cholera  remedy.    By  A.  W.  Bitting,  Veterinarian. 

No.  80,  October  14,  1899.    Asparagus  rust:    A  serious  menace  to  aspar- 
agus culture.    By  William  Stuart,  Assistant  Botanist. 

No.  81,  March  21,  1900.    The  distribution  of  seeds  by  the  Indiana  Ex- 
periment "Station,     By  C.  S.  Plumb,  Director. 

No.  82,  March  24,  1900.    A'wnJess  brone  grass  (Bromus  inermis.)     By 
W.  C.   Latta,  Agriculturist. 

No.  83,  April  14,  1900.    The  so-called  new  treatment  for  hog  cholera. 
By  C.  S.  Plumb,  Director. 

No.  84,  May  14,  1900.    The  soy  bean.    By  W.  C.  Latta,  Agriculturist. 

No.  85,  June  14,  1900.    The  summer  care  of  milk  and  cream.    By  H.  E. 
VanNorman,  Dairy  Assistant. 


ANNUAL  REPORT. 

Twelfth  Annual  Report  of  the  Indiana  Agricultural  Experiment 
Station,  LaFayette,  Indiana,  for  the  year  ending  June  30,  1900, 
pp.  150,  plates  XIII,  fig.  i. 

In  addition  to  the  above,  members  of  the  Station  Staff  have 
published  many  miscellaneous  articles  in  the  agricultural  press, 
or  have  presented  addresses  before  associations  identified  with 
agriculture  in  some  special  field. 

MAILING  UST. 

The  Station  mailing  list  has  now  reached  such  dimensions, 
that  it  will  be  desirable  and  necessary  to  revise  it  all  through 
during  next  year.  On  July  i,  this  list  exceeded  over  17,000 
names,  to  many  of  which  our  publications  have  been  sent  for 
years  with  no  acknowledgment  from  the  recipients.  Undoubt- 
edly many  bulletins  are  being  thrown  away  by  being  mailed  to 
addresses  of  person  deceased  or  removal  from  the  post-office 
addresses  to  which  bulletins  are  sent.  The  following  table  shows 
the  growth  of  our  mailing  list  for  eight  years. 

TABLE  I. 


Station  Mailing  List. 


} 


Number  namefl 
on  lilt. 


People  in  Indiana .... 

Indiana  periodicals. . 

People  in  other  states 

Periodicals  in  other 
states 


Foreigners 

Foreign  periodicals. . 


Total 


an.  18, 
1803. 


5,741 

635 

1,158 

83 
26 

7 


Jan  4,  Jan.  10, 
1804.      1895. 


7.650 


7ii3» 
668 

1,316 

51 

7 


9,264 


8,666 

653 
T,6o^ 

86 
61 

7 


11,079 


Jan.  1, 
1806. 


9.143 
625 

1,788 

92 

77 
6 


ii,73T 


Jan.l, 
1897. 


1^^590 
660 

1,872 


91 
8 


1806. 


Jan.  1,  JuneSOAupr.  1, 


11,900 

650 

2,000 


76         80 


105 
8 


13.297 


14.750 


loW 


13.458 

636 

2,200 


96 

112 

10 


16  512 


1000 


14,308 

636 

2,303 

100 

98 

7 


17,452 


The  work  of  the  Station  is  progressing  smoothly,  and  during 
the  year  to  come  more  experiments  will  be  reported  on  m  bulle- 
tin form  than  has  usually  been  the  case. 

This  report  contains  numerous  communications  on  experi- 
mental work  conducted  by  the  writers.  I  recommend  that  2,500 
copies  of  this  report  be  printed.  Respectfully  submitted, 

C.  S.  PLUMB,  Director. 
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THE  ASPARAGUS  RUST. 

By  J.  C.  Arthur. 

The  first  knowledge  of  the  appearance  of  rust  upon  asparagus 
in  Indiana  came  to  the  Station  through  Mr.  L.  C.  Breyfogle  of 
Crown  Point,  Lake  County,  who  sent,  October  2,  1899,  a  speci- 
men of  asparagus  thickly  covered  with  rust,  with  the  statement 
that  his  whole  field  of  seven  acres  was  in  the  same  condition. 
Shortly  afterward  a  newspaper  bulletin^  was  issued  from  the 
department  calling  attention  to  the  invasion  of  the  rust  and  some 
means  of  guarding  against  it.  Up  to  June  of  the  oresent  year 
(1900)  no  other  locality  in  the  State  was  known  to  be  invaded 
by  the  rust,  although  there  is  reason  to  believe  that  since  that 
date  it  has  spread  extensively. 

The  asparagus  rust  was  first  recorded  for  this  country  by  Pro- 
fessor B.  D.  Halsted*,  who  became  aware  of  its  presence  in  New 
Jersey  in  August,  1896.  It  was  soon  after  found  in  Massachusetts 
by  Dr.  G.  E.  Stone',  and  was  probably  alreadv  well  distributed 
along  the  coast  region  from  Delaware  to  Massachusetts,  judging 
by  subsequent  investigations.  On  Cape  Cod  it  appears  to  have 
existed  for  a  year  or  two  prior  to  this  date.^,  but  the  exact  place 
and  means  of  its  introduction  to  this  country  are  wholly  un- 
known. 

The  asparagus  rust  is  one  of  several  kinds  of  rusts  that  have  re- 
cently invaded  North  America  from  Europe  and  that  have  proved 
disturbing  and  often  seriously  harmful  factors  for  the  cultiva- 
tor to  contend  with.  The  carnation  rust,  the  hollyhock  rust  and 
the  chrysanthemum  rust  are  prominent  among  these,  having  re- 
ceived much  attention  from  both  botanists  and  cultivators.  The 
asparagus  rust  is  likely  soon  to  force  attention  from  every  one 
who  grows  this  crop,  on  account  of  its  conspicuously  harmful  ef- 
fects, although  like  other  rust  diseases,  it  will  doubtless  fail  to 
appear  some  seasons,  or  at  least  remain  inconspicuous.    But  no 


1  Stuart,  William — Asparagus  rust,  a  serious  menace  to  asparagus  cul- 
ture.   Newspaper  Bull.  Ind.  Exper.  Sta.  No.  80.    Oct.  14,  1899. 

•An  outbreak  of  the  asparagus  rust.    Issued  as  a  circular  from  the  N.  J. 
Exper.   Station.   September   18,    1896. 

» Ninth  Rep.  Hatch  Exper.  Sta.  for  1896:72. 

*  Stone  and  Smith.  The  asparagus  rust  in  Massachusetts.     Bull.   Hatch 
Exper.   Sta.  No.  61  :  5. 
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hope  can  be  held  out  that  it  will  ever  cease  hereafter  to  be 
troublesome  in  this  country,  or  that  it  can  be  stamped  out  from 
even  a  limited  region.  The  only  outlook  for  the  cultivator  is  to 
learn  how  it  can  be  controlled  and  rendered  the  least  injurious ; 
there  is  no  prospect  of  banishing  it. 

When  asparagus  is  attacked  by  rust  (Puccinia  Asparagi  DC.) 
it  shows  numerous  spots  along  the  stems,  both  main  stems  and 
the  smaller  branches,  and  the  plants  ripen  prematurely,  turning 
yellow  and  often  becoming  dry  and  dead  many  weeks  before  the 
usual  time.  These  spots  are  oval  or  elongated,  just  large 
enough  to  be  seen  clearly  without  aid  of  a  magnifying  g'lass. 
They  start  like  a  blister,  but  soon  burst  open  and  expose  a  brown 
or  a  black  powder.  The  brown  powder,  which  consists  of  uredo- 
spores  or  summer  spores,  so  called  because  serving  to  spread 
the  rust  during  the  warm  months  from  July  on,  dusts  out  easily, 
and  rubs  ofl  readily  on  the  fingers.  The  looseness  of  this  pow- 
der permits  it  to  be  carried  away  in  abundance  by  the  winds  and 
scattered  over  other  asparagus  plants  near  and  far,  where  the 
disease  is  started  afresh  by  growth  of  the  spores  forming  the 
powder.  The  black  powder  does  not  fall  out  or  rub  off  readily, 
being  formed  later  than  the  other  kind,  and  is  made  up  of  spores 
intended  only  to  grow  after  passing  the  winter  and  when  the 
warmth  of  another  growing  season  has  arrived.  It  is  formed  of 
teleutospores,  or  so-called  winter  spores,  which  are  incapable  of 
growth  until  after  a  prolonged  period  of  rest. 

Beside  these  two  kinds  of  spores,  which  are  not  always  told 
apart  with  certainty  except  by  help  of  a  microscope,  there  is 
another  kind,  the  aecidiospores,  or  so-called  spring  spores.  These 
are  quite  unlike  the  other  two  kinds,  being  bright  yellow  and 
formed  in  minute  whitish  cups  just  large  enough  to  be  seen  by 
the  unaided  eye,  and  usually  appearing  in  groups.  This  form  of 
the  rust  is  frequently  called  the  cluster-cup  stage.  It  appears 
from  May  to  July.  So  far,  this  stage  seems  to  be  rarely  pro- 
duced in  this  country,  and  were  it  not  that  it  has  an  important 
relation  to  the  vigor  and  therefore  the  harmfulness  of  the  rust  it 
might  be  ignored.  The  fewer  cluster-cups  produced,  the  less 
will  be  the  intensity  of  the  disease  that  season,  compared  to  what 
it  would  have  been  had  more  cluster-cups  been  formed.  This 
does  not  mean,  of  course,  that  the  fewer  the  cluster-cups  the  less 
rust,  because  the  amount  of  rust  depends  upon  the  summer 
spores  and  a  state  of  the  weather  encouraging  their  spread  and 
growth,  but  it  means  that  whatever  the  amount  of  rust  it  will  be 
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deprived  of  some  of  its  power  of  injury  the  fewer  cluster-cups 
that  precede. 

There  are  three  direct  ways  of  combatting  the  asparagus  rust : 
(i)  destroy  the  spring  spores,  which  can  be  done  best  by  hand- 
picking,  as  they  are  usually  few ;  (2)  spray  frequently  with  fungi- 
cide for  a  month  or  two,  beginning  when  cutting  stops,  in  order 
to  prevent  both  spring  and  summer  spores  carried  through  the 
air  from  growing  on  the  surface  of  the  plants  to  start  the  dis- 
ease, and  (3)  destroy  the  winter  spores  by  burning  over  the 
ground  in  autumn,  or  by  some  other  means,  thus  preventing 
germination  the  next  spring. 

The  first  of  these  methods  needs  no  explanation,  except  to 
suggest  that  the  careful  cultivator  will  take  considerable  pains  to 
keep  a  close  watch  for  cluster-cups  and  see  that  they  are  de- 
stroyed, which  means  annihilated  by  burning,  not  thrown  on  the 
ground  to  wither. 

The  second  method  has  been  tried  by  the  New  Jersey  and  New 
York  Stations  and  so  far  without  large  success.  Their  experi- 
ments show  that  the  standard  Bordeaux  mixture  is  somewhat 
too  strong  for  asparagus,  making  it  better  to  use  a  weaker  solu- 
tion, and  that  owing  to  the  difficulty  of  making  the  solution  ad- 
here some  resin  should  be  added  to  it. 

When  the  sprayings  are  done  at  short  intervals,  about  a  week 
or  less,  so  that  the  rapidly  growing  roots  do  not  become  in- 
fected between  sprayings,  a  considerable  reduction  of  the  rust  has 
been  obtained,  but  whether  this  will  warrant  the  commercial  ap- 
plication of  the  method  is  not  yet  fully  determined. 

The  third  method  is  readily  applied  in  the  main,  although  to 
be  certain  of  destroying  all  the  winter  spores  in  a  field  presents 
difficulties.  If  the  dead  tops  are  gathered  into  piles  and  burned, 
many  spores  are  destroyed,  but  also  many  of  the  smaller  branches 
well  covered  with  rust  will  be  scattered  over  the  ground  and 
escape.  On  the  other  hand,  the  whole  field  may  be  burned  over 
without  cutting.  There  is  danger  in  this  method  that  the  tops 
will  not  be  thick  enough  in  places,  or  the  heat  intense  enough 
to  burn  all  the  rusted  material,  especially  when  some  of  the  tops 
are  still  green.  To  obviate  this  difficulty  straw  may  be  distributed 
over  the  field  in  quantity  to  insure  thorough  action  of  the  flames. 
The  burning  should  be  done  late  in  the  season,  after  growth  has 
ceased,  for  not  only  will  there  be  more  difficulty  earlier  in  making 
all  the  material  burn,  but  checking  the  fall  ripening  of  the  under- 
ground buds  will  weaken  the  next  season's  growth  and  conse- 


13 

quently  calise  a  greater  number  of  small  shoots  to  start.  Stirring 
the  surface  soil  in  fall  after  burning  or  as  early  in  the  spring  as 
possible,  so  as  to  bury,  however  slightly,  the  bits  of  rusted  debris 
will  be  an  additional  safeguard.  The  free  use  of  lime  or  salt  on 
the  field  will  also  tend  to  prevent  the  germination  of  the  spores. 

There  are  indirect  methods  that  may  be  used  effectively  against 
the  rust.  It  has  been  observed  by  Professor  Halsted*  of  the  New 
Jersey  Station  that  in  their  grounds  two  varieties  were  much 
less  affected  by  rust  than  the  others,  eight  varieties  in  all  being 
tested.  The  Palmetto  had  scarcely  more  than  half  as  much  rust  as 
the  others,  excepting  a  French  variety,  the  Giant  Argenteuil,  not 
yet  much  grown,  which  had  only  a  third  as  much  rust.  The  last, 
however,  was  not  in  fair  growth  for  the  test,  as  it  was  from  seed, 
and  seedlings  are  generally  less  susceptible  than  older  plants  of 
the  same  variety.  The  selection  of  rust  resisting  varieties  may 
possibly  prove  a  feasible  method  of  reducing  loss  from  this  dis- 
ease, although  it  cannot  yet  be  asserted  with  much  confidence. 

Another  indirect  method  is  to  select  soil  that  will  supply  abund- 
ance of  moisture  during  mid-summer,  or  when  possible  arrange 
to  irrigate  during  the  dry  part  of  the  season.  This  suggestion  is 
based  upon  the  observation  of  Dr.  Stone*  of  the  Massachusetts 
Station,  who  found  that  the  injury  from  rust  was  far  greater  in 
fields  with  light  porous  soil  incapable  of  retaining  soil  moisture 
during  dry  periods.  The  reason  for  this  lies  partly  in  the  fact  that 
the  rust  breaks  open  the  surface  tissues  of  the  asparagus  plants 
and  thus  allows  the  moisture  from  the  inside  of  the  plants  to  es- 
cape readily,  in  the  same  manner  as  puncturing  the  surface  with 
needles  would  do.  The  plant  is  thus  deprived  of  moisture  faster 
than  the  roots  can  supply  it  from  a  deficient  soil,  and  the  plants 
are  unable  to  make  suitable  growth.  It  is  also  claimed  that 
plants  making  continuously  vigorous  growth  are  less  attacked 
by  rust  than  those  permitted  to  be  checked  through  lack  of  mois- 
ture for  the  roots.  Altogether  the  evidence  points  to  a  decided 
advantage  in  lessening  the  injury  from  rust  by  providing  the 
conditions  that  ensure  a  strong  and  continuous  growth  of  the 
plants. 

Another  indirect  method  of  controlling  the  rust  is  to  take  pains 


*  Twentieth  Rep.  N.  J.  Exper.  Sta.  for  1899:411. 

•The  relationship  existing  between  the  asparagus  rust  and  the  physical 
properties  of  the  soil.     Twelfth  Rep.  Hatch  Exper.  Sta.  for  1899  : 

61-73. 
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to  remove  all  scattered  plants  of  asparagus  growing  in  hedge- 
rows, fields  or  elsewhere  in  the  vicinity.  If  this  is  not  done,  they^ 
become  centers  for  the  distribution  of  rust  spores  and  the  propa- 
gation of  the  disease.  The  distance  which  spores  may  be  carried 
by  the  wind  is  undoubtedly  very  considerable  and  careful  atten- 
tion to  a  field  may  be  rendered  quite  ineffective  by  infection  fron^ 
stray  plants. 

A  natural  check  to  the  rust  occurs  in  fungous  parasites  that 
grow  and  feed  upon  the  spores.  There  are  two  of  these  known^ 
one  of  which  (Darlu^a  filum  Cast)  has  been  observed  in  Indiana^ 
There  is  no  method  known,  however,  by  which  it  can  be  propa- 
gated or  fostered. 

SUMMARY. 

Asparagus  rust,  first  certainly  noticed  in  this  country  in  1896,. 
has  appeared  in  Indiana. 

The  rust  promises  to  do  considerable  injury  to  the  asparagus- 
crop,  at  least  during  some  seasons. 

The  rust  has  three  kinds  of  spores,  the  spring  spores,  whicb 
are  rarely  formed ;  the  summer  spores,  which  serve  to  spread  the- 
disease  rapidly ;  and  the  winter  spores,  which  carry  the  infection 
over  the  winter. 

Direct  methods  of  controlling  the  rust  are  to  destroy  the  springr 
spores  as  they  appear  by  hand-picking,  spray  frequently  after 
spring  cutting  is  finished  to  prevent  spread  of  the  disease,  and 
burning  the  plants  in  autumn  to  destroy  the  winter  spores. 

Indirect  methods  are  to  select  rust-resisting  varieties,  if  such* 
there  be,  and  provide  moisture  to  ensure  good  growth  of  plants 
during  dry  periods,  if  this  be  feasible. 
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DAMPING  OFF  OF  BEETS  IN  THE  FIELD. 

By  J.  C.  Arthur. 

A  case  of  damping  off  in  field  culture  of  beets  came  to  the 
notice  of  the  Department  in  May,  1900,  and  appears  to  be  the 
first  instance  of  the  kind  on  record.  The  trouble  occurred  in  the 
northern  part  of  the  State  on  the  farm  of  Mr.  E.  T.  Mudge,  of 
Medaryville,  destroying  the  larger  part  of  the  beets  in  a  field 
of  fifty  acres.  Samples  of  healthy  and  diseased  beets,  and  of  the 
soil  in  which  they  grew,  were  sent  to  this  Station,  providing 
ample  material  for  study. 

The  beets  at  the  time  of  the  attack  were  in  the  first  to  third 
leaf  following  the  seed  leaves,  having  been  planted  about  three 
weeks,  and  therefore  still  small  seedlings.  The  roots  and  stem 
below  ground  became  black  and  lifeless,  especially  the  part  just 
beneath  the  soil,  and  the  top,  deprived  of  nutriment,  dropped 
over  on  the  ground  and  withered.  There  was  no  indication  of 
insect  work  of  any  kind.  An  examination  of  the  roots  with  a 
microscope  revealed  the  constant  presence  of  fungous  mycelium 
in  the  softer  tissues.  The  fungus  was  composed  of  colorless 
branfhing  threads  of  quite  uniform  size,  winding  about  betweenT 
the  cells  of  the  cortical  part  of  the  root.  Comparing  the  fungus 
and  the  behavior  of  the  diseased  plants  with  what  is  known  re- 
garding damping  off,  as  seen  commonly  in  greenhouses,  there 
appears  to  be  no  doubt  that  here  was  a  case  of  this  sort  of  dis- 
ease appearing  in  field  culture. 

Damping  off  is  due  to  attack  from  any  one  of  a  number  of 
species  of  fungi.  Attempts  were  made  to  induce  the  fungus  in 
the  beet  seedlings  to  fruit  by  putting  into  moist  chambers,  but 
without  avail.  In  the  absence  of  fruiting  parts,  it  is  impossible  to 
name  the  fungus  or  even  to  intelligently  guess  at  its  identity.  All 
that  can  be  said  is  that  owing  to  the  attack  of  some  fungus,  cap- 
able of  penetrating  the  live  tissues  of  the  beet  seedlings,  the 
young  plants  were  killed. 

The  conditions  under  which  damping  off  fungi  flourish  in  the 
greenhouse  are  moisture,  warmth,  and  a  closeness  of  the  plants 
that  enables  the  fungus  to  readily  extend  from  one  plant  to  the 
next  through  the  damp  soil.  These  conditions  are  most  often 
met  in  the  cutting  bench.  If  the  soil  contains  decaying  vegetable 
matter,  thus  furnishing  nutriment  for  the  fungous  filaments  as 
they  extend  out  from  the  infested  plant,  there  is  a  corresponding- 
ly greater  luxuriance  in  the  development. 


i6 

All  these  conditions  appear  to  have  been  fulfilled  in  the  field 
of  diseased  beets  at  Medaryville.  The  soil  was  a  black,  sandy 
loam ;  the  seedlings  beets  were  close  enough  together  in  the  row 
to  enable  the  fungus  to  pass  from  one  plant  to  the  next  from  end 
to  end  of  the  field ;  and  the  warm,  damp  days  in  May  furnished 
most  favorable  atmospheric  conditions ;  and  lastly  the  earth  was 
of  that  peculiar  richness  and  texture  well  fitted  to  promote 
saprophytic  growth.  There  is  a  high  probability  therefore,  that 
the  fungus,  very  likely  starting  from  many  centers,  spread  along 
the  rows  throughout  the  field,  missing,  of  course,  some  drier 
spots  and  isolated  plants,  and  by  its  vigorous  growth  brought 
a'bout  wholesale  damping  off. 

The  fungus  originated,  probably,  not  from  the  soil,  but  from 
the  seed  used  for  planting.  The  rough,  spongy  husk  of  beet 
seed  provides  a  good  harborage  for  fungus  spores,  but  this 
growth  usually  does  no  harm  to  the  seedling  beets  from  absence 
of  favoring  conditions.  Although  some  sorts  of  spores  are  pres- 
ent in  about  all  beet  seed,  yet  it  may  be  doubted  if  those  of  the 
particular  kind  capable  of  causing  damping  off  are  always,  or 
even  usually,  present. 

I  am  informed  by  Mr.  Charles  K.  Farmer,  field  superinteqjient 
of  the  Wolverine  Sugar  Company,  that  a  disease  very  similar  to 
this  one,  affected  young  sugar  beets  in  Michigan  during  the 
spring  of  1899.  It  passed  under  the  name  of  "Black  root,"  and 
differed  from  the  Indiana  outbreak  chiefly  in  its  failure  to  kill  the 
plants  outright.  The  surface  tissues  of  the  roots  blackened,  but 
the  central  axis  remained  alive,  and  in  fields  that  were  not  plowed 
up,  the  plants  largely  recovered.  No  microscopical  examination 
was  made. 

A  remedy  for  the  disease,  after  it  has  once  started  in  a  field, 
seems  out  of  the  question.  Sometimes,  however,  weather  or 
other  conditions  check  its  spread.  It  would  probably  be  possible 
to  sterilize  the  beet  seed  used  for  planting.  Either  formalin  or 
hot  water  could  doubtless  be  used  to  destroy  the  fungous  spores 
without  impairing  the  vitality  of  the  seed,  and  possibly  with  direct 
beneficial  effects  in  promoting  germination.  Details  for  treat- 
ment cannot  be  given,  as  no  experiments  have  been  made.  If 
this  method  of  ridding  the  seed  of  the  germs  of  disease  proves 
available,  it  might  be  profitable  to  treat  all  beet  seed  before  plant- 
ing, but  especially  that  to  be  used  in  fields  having  certain  rich, 
light  soils. 
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FORMALIN   AND    HOT    WATER  AS    PREVENTIVES    OF 

LOOSE  SMUT  OF  WHEAT. 

By  J.  C.  Arthur. 

The  loose  smut  of  wheat  is  a  prevalent  source  of  loss  to  the 
farmer.  There  is  a  saying  that  "the  more  smut,  the  better  the 
crop,"  which  is  a  fallacious  and  misleading  observation,  based 
no  doubt  on  the  fact  that  conditions  which  promote  the  develop- 
ment of  the  smut  parasite,  and  therefore  in  seasons  giving  a 
heavy  growth  of  wheat,  the  smut  is  likely  to  be  unusually  con- 
spicuous. Under  such  conditions  it  is  not  rare  for  the  loss  due 
to  smut  to  be  as  high  as  25  to  50  per  cent,  of  the  crop.  In  spite  of 
this  loss  the  yield  of  grain  may  be  good,  but  it  would  have  been 
just  so  much  the  better,  if  the  smut  could  have  been  prevented. 
The  prevalence  of  loose  smut  in  wheat  varies  greatly  from  year 
to  year,  but  very  often  amounts  to  10  per  cent,  of  the  crop.  The 
loss  is  almost  certain  to  be  considerably  greater  than  casual  ob- 
servation seems  to  suggest,  on  account  of  the  inconspicuousness 
of  wheat  heads  attacked  by  it. 

In  the  earlier  bulletins  **  on  grain  smuts  issued  by  this  Station, 
it  was  recognized  that  loose  smut  was  more  difficult  to  eradicate 
from  wheat  than  the  stinking  smut,  but  in  the  absence  of  definite 
knowledge  the  assumption  was  made  that  the  fungicides  used 
against  stinking  smut  would  also  serve  against  loose  smut,  if 
carefully  applied. 

In  1891,  Messrs.  Kellerman  and  Swingle*  made  extensive  trial 
of  fungicides  for  loose  smut,  54  lots  being  treated,  but  without 
decisive  results.  The  amount  of  smut  in  the  control  lots  was, 
however,  small,  which  added  to  the  uncertainty  of  the  test.  Their 
conclusion  was  that  '*no  grounds  based  on  actual  experiment  ap- 
pear to  exist  for  recommending  the  treatment  of  the  seed  with 
hot  water  or  any  other  fungicide."  A  careful  review  of  their 
data  seems  to  me  to  show  that  some  forms  of  their  treatment 
did  reduce  the  amount  of  smut,  but  that  none  showed  indications 
of  proving  efficient  in  removing  all  smut. 

The  same  year  this  Station  also  made  experiments  with  loose 
smut,  and  the  results  are  here  published  for  the  first  time.    The 


''Arthur,  Smut  of  wheat  and  oats,  Bull.  Ind.  Exper.  iSta.  No.  28,  Septem- 
ber, 1889;  and  Treatment  for  smut  in  wheat,  same,  No.  32,  July,  1890. 
8»Bull.  Kans.  Exper.  Sta.  No.  22. 
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seed  grain  used  for  the  test  was  saved  from  crops  grown  on  the 
Station  grounds  during  1890.  Two  varieties  were  employed,  the 
Original  Red  and  the  Ontario  Wonder.  A  careful  estimate  made 
in  the  field  by  coimting  two  or  three  thousand  stalks*'  gave  near- 
ly 12  per  cent,  of  smut  for  the  former  and  over  24  per  cent,  for 
the  latter,  so  that  the  seed  available  for  the  test  was  sufficiently 
contaminated  with  smut  to  ensure  marked  results. 

The  seed  was  treated  by  immersing  five  minutes  in  water  at  a 
temperature  of  135  Fahrenheit.  It  was  sown  October  22,  1891, 
the  day  after  treatment,  each  variety  occupying  two  drills,  66  feet 
long,  with  an  equal  area  sown  with  untreated  seed  as  a  control. 
The  wheat  of  all  four  lots  grew  well,  passed  the  winter  without 
injury,  and  gave  a  good  yield.  The  amount  of  smut  was  esti- 
mated the  middle  of  June,  1892,  with  the  result  that  no  per- 
ceptible influence  of  the  treatment  could  be  detected.  The  data 
are  given  in  table  II. 

TABLE  n. 


Hot  water  treatment  for  loose  smut  of^^heatin  1891-2. 

Variety  of  wheat. 

Number  of  stalks  counted. 

Per  cent,  of  smut. 

Untreated. 

Hot  water 

136**  for  five 

minutes 

Untreated. 

Hot  water 

185*  for  five 

minutes. 

• 

Original  Red 

3"7 
2759 

3316 
2679 

6. 
15.75 

5.6 
15.85 

Ontario  Wonder 

The  amount  of  smut  showing  in  the  resulting  crop,  although 
nowhere  near  so  much  as  in  the  previous  crop  from  which  the 
seed  was  taken,  was  still  sufficiently  high  to  make,  conspicuous 
any  variation  that  might  be  traceable  to  the  treatment.  That  the 
two  varieties  of  wheat  showed  correspondingly  less  smut  in  1891 
than  in  1890,  may  have  been  due  to  several  causes,  but  judging 
from  a  number  of  incidental  observations  in  connection  with 
other  experiments  as  well  as  this  it  was  probably  due  largely  to 
the  extra  manipulation  the  seed  received  in  cleaning  and  treat- 
ment, which  separated  the  spores  to  a  greater  extent  than  in  the 
usual  handling. 

A  much  more  elaborate  set  of  experiments  was  tried  in  1898-9 
with  the  aid  of  the  assistant  botanist,  Mr.  William  Stuart,  in 


»  For  exact  data  see  Bull.  Ind.  Exper.  Sta.  No.  32,  p.  9. 
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^which  both  hot  water  and  formalin  were  used.  As  formalin  had 
leen  found  efficacious  against  stinking  smut  of  wheat,  it  seemed 
liighly  probably  that  a  right  adjustment  of  strength  and  length 
of  treatment  would  show  that  it  could  also  be  used  for  loose 
3mut,  while  it  was  by  no  means  certain  that  hot  water  by  some 
method  of  application  would  not  yet  prove  serviceable.  The  two 
methods  were  also  combined,  the  solution  of  formalin  being  used 
T>oth  hot  and  cold.  The  treatment  was  made  especially  severe  in 
order  to  kill  the  smut  spores  if  possible,  though  part  of  the  seed 
might  in  consequence  also  be  kil'led.  Formalin  (40  per  cent, 
formaldehyde)  was  used  in  two  strengths,  one  pound  of  formalin 
^9.072  gr.,  8.2  cc.)  to  50  gallons  of  water,  and  one  to  25  gallons. 
Less  than  a  pound  of  seed  was  treated  in  each  lot. 

In  order  to  be  more  certain  of  the  exact  effect  of  the  treatment 
upon  the  vitality  of  the  seed,  a  laboratory  test  for  germination 
^was  made,  using  200  seeds  of  each  lot  placed  in  a  Geneva  germi- 
Tiator.  It  showed  that  much  of  the  seed  was  injured,  the  degree 
of  injury  corresponding  very  well  to  that  shown  by  vegetation 
in  the  open  field,  but  less  pronounced.  In  the  field  some  of  the 
lots  not  only  came  up  poorly,  but  grew  feebly,  and  were  much 
injured  during  the  winter.    Further  data  are  given  in  table  III. 


TABLE  in. 

Laboratory   and   f  told   obsorrationo  on   Titallty   of  seod* 
1898-9»  treatmont  boing  in  sn^all  lots* 

TRBATMBNT. 

Percsnt 
germina- 
tion tn  the 
laboratory. 

Held 

obserya- 

Uon. 

Untreated    

97 
96 
90 
42 
34 
84 
63 

good 

good 

medium 

poor 

very  poor 

medium 

poor 

Formalin,  2  hrs.,  strength  1-50,  at  about  73'' 

Formalin,  2  hrs.,  strength  1-25,  at  about  73** 

Formalin,  14  hrs.,  strength  1-25,  at  about  73** 

Formalin.  10  min..  strenarth  1-2S,  at  l'^^^ 

Hot  water,  at  i'i2*.  Swin&rle  method* 

Hot  water.  10  min..  at  I'^s* 

♦The  method  designated  here  as  the  Swingle  method  is  given  in  Farm- 
-ers'  Bulletin  No.  75  of  the  U.  S.  Department  o^  Agriculture,  written  by 
Mr.  Walter  T.  Swingle,  and  consists  in  shaking  the  seed  four  hours  in 
cold  water^  permitting  it  to  drain  four  hours,  then  plunging  several  times 
Into  water  at  110°  to  120**,  and  finally  immersing  five  minutes  in  water 
at  132*^  to  133'. 

The  seed  was  sown  September  26,  one  week  after  being  treat- 
ed, by  means  of  a  hand  drill.  One  strip  of  six  rows  was  sown  for 
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each  kind  of  treatment  and  two  strips  with  untreated  seed  for 
controls.  The  growth  was  not  as  vigorous  as  usual,  even  from 
the  untreated  seed,  and  the  winter  weather  also  proved  unfavor- 
able to  wheat,  so  that  the  stand  of  wheat  in  the  spring  was  not 
good,  and  on  some  of  the  treated  areas  scarcely  a  plant  remained. 
Moreover,  the  amount  of  loose  smut  showing  in  the  untreated 
part  of  the  crop  was  very  small,  as  it  had  not  been  possible  to  se- 
cure seed  from  heavily  smutted  fields,  as  in  the  earlier  experi- 
ments. Such  results  as  were  obtainable  are  given  in  table  IV, 
and  they  cannot  be  said  to  do  more  than  indicate  a  bare  possi- 

TABLE  IV. 


Results  of   treatment    of  small  lots  of  wheat  for  loose 

smut,  1898-9. 

TREATMENT. 

Number. 

BtalkR 

counted. 

Percent 

of 
smut- 

Untreated    , 

2169 
ZI40 

1057 

Too  few 
to  estimate 
1421 

571 

.46 
0 
0 

0 
.53 

Formalin,  2  hrs.,  strength  1-50,  at  about  75° 

Formalin,  2  hrs.,  strengfth  1-25,  at  about  75*.... 
Formalin,  14  hrs.,  strength  1-25,  at  about  75**... 

Formalin,  10  min.,  strength  1-25,  at  135** 

Hot  water,  at  i'?2*,  Swinorle  method 

Hot  water,  10  min..  at  !'?'>** 

bility  of  finding  a  successful  method  of  treatment.  No  smut  is 
recorded  for  any  of  the  treated  lots,  except  that  with  hot  water 
for  10  minutes,  which  showed  even  more  smut  than  the  un- 
treated lot.  As  this  particular  treatment  was  sufficiently  severe 
to  kill  one-^hird  of  the  seed,  while  it  does  not  appear  to  have 
killed  the  smut  spores,  doubt  is  thrown  upon  the  efficiency  of  the 
hot  water  treatment,  unless  it  be  assumed  that  a  slower  method  of 
application  be  required,  like  that  recommended  by  Swingle,  which 
seemed  to  have  killed  all  smut  spores  provided  any  were  present, 
with  even  less  injury  to  the  seed.  The  four  methods  of  using 
formalin  appear  to  have  been  effective,  and  with  two  hours  im- 
mersion at  a  strength  of  one  pound  to  50  gallons  of  water  almost 
no  injury  resulted  to  the  germinating  qualities  of  the  seed.  Alto- 
gether, however,  the  test  proved  in  many  ways  unsatisfactory  and 
inconclusive. 

Another  test  was  made  at  about  the  same  time,  using  larger 
quantities  of  seed  and  varying  the  form  of  treatment  in  accord- 
ance with  information  secured  from  the  laboratory  study  of 
germmation  in  the  last  trial  as  recorded  in  table  II.    It  was  made 
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a  test  of  formalin,  used  both  hot  and  cold,  with  a  number  of 
variations  in  the  method  of  application.  Two  lots  of  seed  were 
used;  one  lot  being  Michigan  Amber,  grown  upon  the  Station 
grounds,  and  the  other  an  unknown  variety  grown  by  a  neigh- 
boring farmer.  In  neither  instance  was  the  amount  of  smut 
especially  marked  in  the  field.  About  8|  pounds  (4  kilograms) 
of  seed  were  treated  at  a  time. 

With  the  Michigan  Amber  wheat  a  rather  strong  solution  of 
formalin  (one  pound  of  formalin  to  25  gallons  of  water)  was 
used,  and  the  time  of  immersion  reduced  to  one-half  an  hour,  and 
the  application  made  both  hot  and  cold.  The  temperature  for 
the  hot  solution  was  136**  when  the  seed  was  put  in,  and  this  was 
allowed  to  drop  without  hindrance.  Immersing  the  seed  caused 
the  temperature  to  drop  at  once  to  126°,  10  minutes  later  it  was 
118",  after  22^  minutes  it  was  113^**,  and  at  the  end  of  the  half 
hour  113*.  Two  forms  of  control  were  also  given  a  half  hour 
soaking  in  water.  The  latter  was  done  to  offset  the  soaking  re- 
quired in  using  formalin,  and  was  expected  to  show  if  the  wash- 

TABLB  V. 


Treatment  of  large  lots  of  wheat  for  loose  smut,    1898-9* 


Kind  of 
wheat. 


TREATMBNT. 


Percent 

ffennina- 

tlon  In  the 

laboratory 


Percent 
smut 

in 
crop. 


Miohlffan 
amber. 


Untreated    

Cold  water,  ^  hr.,  at  71** 

Formalin,  f4  hr.,  strength  1-25,  at  75** 

Formalin,  J^  hr.,  strength  1-25,  at  136* 

falling  to  113* 

Untreated    

Formalin,  2  hrs.,  strength  1-50,  at  about  75** 
Formalin,  2  hrs.,  strength  1-50,  at  127**, 

falling  to  loi** 


99 
98 
88 

74 


1.78 
1. 21 
1. 00 

1. 10 


Unknown 
Tarlety. 


96 
90 

67 


.63 
.13 

.26 


ing  and  swelling  of  the  seed  had  any  effect  in  itself  upon  either 
the  growth  of  the  seed  or  the  action  of  the  smut. 

For  the  other  variety  of  wheat  the  formalin  solution  was  made 
twice  as  weak  (on  *  pound  of  formalin  to  50  gallons  of  water),  the 
time  of  immersion  extended  to  two  hours,  and  the  application 
made  as  in  the  former  case  both  cold  and  hot.    For  the  hot  solu- 
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tion  the  temperature  dropped  when  the  seed  was  immersed  from 
127  to  122°,  in  55  minutes  it  stood  at  loSJ**,  and  in  an  hour  and  a 
quarter  at  105**,  in  an  hour  and  three-quarters  at  loij**,  and 
at  the  end  of  the  two  hours  at  loi**.  Only  the  customary  un- 
treated control  was  used. 

After  treatment  200  seeds  of  each  lot  were  placed  in  a  Geneva 
germinator.  The  result,  see  table  V,  showed  that  the  formalin 
treatment  in  each  case  injured  the  germinating  qualities  of  the 
seed  more  or  less,  especially  when  the  hot  solutions  were  used. 
The  seed  was  sown  September  29,  three  days  after  treatment,  with 
a  two-horse  drill  set  to  sow  five  pecks  per  acre.  The  vegetation, 
as  seen  five  days  afterwards,  the  weather  having  been  especially 
favorable,  was  good  except  where  the  seed  had  been  treated  to 
hot  solutions  of  formalin,  these  being  only  fair.  A  good  fall 
growth  was  made,  but  the  winter  proved  unusually  severe,  and 
all  of  the  plats  suffered,  especially  along  the  south  halves,  where 
the  soil  was  less  favorable  to  a  vigorous  growth,  but  plats  having 
formalin  treatment  showed  the  greatest  injury.  When  the  wheat 
began  to  ripen  by  the  middle  of  June  the  treated  plats  still  showed 
a  difference  by  being  somewhat  behind  the  others.  The  smut 
was  estimated  on  June  13,  by  counting  one  to  two  thousand  stalks 
in  each  plat,  the  data  being  given  in  table    V. 

About  three  times  as  much  smut  developed  in  the  Michigan 
Amber  as  in  the  other  variety,  giving  figures  sufficiently  large  to 
establish  considerable  confidence  in  the  results.  What  strikes 
one  as  especially  noticeable  is  the  failure  of  the  formalin,  however 
applied,  to  eradicate  the  smut,  even  where  the  treatment  was  se- 
vere enough  to  kill  nearly  a  third  of  the  seed.  It  is  apparent 
however,  that  the  treatment  did  reduce  the  smut,  amounting  to 
about  63  per  cent,  in  the  extreme  case,  but  that  this  reduction  was 
to  any  considerable  degree  due  to  the  fungicidal  action  of  the 
formalin  or  hot  water  may  be  doubted.  It  is  to  be  observed  in 
the  first  place  that  the  same  strength  of  formalin  applied  cold 
gave  better  results  in  both  instances  than  when  applied  hot,  and 
yet  it  is  a  well  established  fact  that  water  at  the  high  temperature 
here  used  has  no  mean  fungicidal  value.  It  is  also  to  be  observed 
that  seed  simply  soaked  in  cold  water  gave  a  reduction  of  32  per 
cent,  of  smut  over  that  unsoaked,  and  certainly  no  fungicidal 
action  can  be  ascribed  to  cold  water. 

It  is  the  belief  of  the  writer  that  this  reduction  of  smut  is  not 
due  materially  to  any  destruction  of  the  smut  spores  by  the  treat- 
ment, but  chiefly  or  wholly  to  the  incidental  removal  of  the  spores 
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by  the  additional  manipulation  that  the  treated  seed  receives. 
Many  of  the  spores  are  washed  away  by  the  water  in  which  the 
seeds  are  immersed,  as  is  readily  shown  by  putting  a  drop  of  the 
solution  under  the  microscope,  and  many  more  are  removed  in 
the  process  of  drying  and  other  extra  handling.  It  is  believed 
that  the  reduction  of  smut  obtained  by  the  several  forms  of  treat- 
ment may  be  practically  accounted  for  by  assuming  that  the  seed 
is  considerably  freed  from  smut  incidentally  rather  than  that  the 
smut  is  killed  by  the  treatment. 

Some  attempt  was  made  to  ascertain  directly  what  action  form- 
alin and  hot  water  had  upon  the  smut  spores  by  treating  small 
quantities  of  smut  after  the  several  methods  used  for  the  seed  and 
then  testing  their  viability  by  placing  in  a  hanging  drop  in  a  moist 
chamber,  the  examination  being  made  with  a  microscope.  Loose 
smut  gathered  the  middle  of  June  showed  abundant  germination. 
For  want  of  time  no  further  examination  was  made  for  three 
weeks,  when  it  was  found  that  the  spores  which  had  in  the  mean- 
time lain  in  the  laboratory  would  not  germinate  readily.  Smut 
brought  directly  from  the  field  during  the  second  week  of  July 
showed  but  moderate  gerniination.  Several  forms  of  treatment 
were  attempted,  but  owing  to  the  indifferent  growth  of  the  con- 
trol sets,  the  results  are  not  considered  reliable  and  are  omitted. 
The  loss  of  viability  by  moderate  desiccation  is  an  unexpected 
phase  of  the  problem,  for  which  no  explanation  can  at  present  be 
offered.  There  is  evidently  need  of  a  more  critical  examination 
into  the  life  history  of  the  smut  fungus,  in  order  that  we  may 
know  how  surely  proposed  remedial  treatment  is  directed 
against  the  vulnerable  part  of  its  cycle. 

Practical  Deductions. 

A  study  of  the  above  data  leads  to  a  pretty  definite  conclusion 
that  the  loose  smut  of  wheat  cannot  be  removed  from  a  crop  by 
treatment  of  the  seed  with  formalin  or  hot  water,  not  even  when 
the  treatment  is  so  severe  as  to  kill  a  third  or  more  of  the  seed. 
The  statement  made  by  the  writer  in  an  earlier  bulletin  of  this 
Station  (No.  JT,  p.  39)  still  holds  good,  even  after  making  studies 
that  were  expected  to  overthrow  it,  that  "at  present  there  is  no 
satisfactory  remedy  or  preventive  to  be  recommended  for  this 
kind  of  smut." 

There  are  indirect  methods  for  getting  rid  of  loose  smut  in 
wheat,  however,  that  are  clearly  worthy  of  attention.    That  rec- 
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ommended  by  my  colleague,  Professor  Latta  ^  ® ,  should  be  used 
when  feasible.  He  advises  selection  of  seed  from  fields  known 
to  be  free  from  smut  and  sowing  on  land  that  has  not  borne 
wheat  for  two  or  three  years.  In  this  connection  let  it  be  remem- 
bered that  the  loose  smut  of  oats  is  wholly  distinct  from  that  of 
wheat,  and  no  transfer  of  one  to  the  other  can  take  place, 
so  that  wheat  may  follow  oats  as  safely  as  to  follow  potatoes  or 
corn.  Professor  Latta  also  says  that  ''in  all  cases  it  is  desirable 
to  thoroughly  screen  wheat  for  seed,  using  a  strong  blast  which 
will  dislodge  and  blow  out  at  least  a  portion  of  the  smut  germs." 
This  last  suggestion  seems  to  me,  in  view  of  the  facts  here  re- 
corded, to  be  worthy  of  special  emphasis.  A  good  use  of  the  fan- 
ning mill  will  certainly  lessen  the  smut  in  the  crop,  if  any  spores 
are  present,  and  will  also  remove  seeds  of  noxious  weeds  and 
the  inferior  part  of  the  grain,  altogether  greatly  raising  the  stand- 
ard of  purity  and  quality. 


lO'Bull.  Ind.  Exper.  Sta.  No.  45,  p.  61.    1893. 
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FORMALIN  AS  A  PREVENTIVE  OF  MILLET  SMUT, 

By  William  Stuart. 

In  the  spring  of  1899,  6ome  seed  which  had  been  obtained 
from  a  badly  smutted  field  of  millet,  was  treated  with  formalin  for 
the  prevention  of  smut.  It  was  divided  into  five  lots,  each  of 
which  received  different  treatment.  The  treatment  g^ven  each 
lot  was  as  follows : — 

Lot  I.  Soaked  one  hour  in  a  solution  of  formalin  at  the  rate 
of  one  pound  formalin  to  sixty  gallons  water,  a  i  to  60  gallon 
solution. 

Lot  II.  Soaked  two  hours,  in  a  solution  of  the  same  strength 
as  I,  a  I  to  60  gallon  solution. 

Lot  III.  Soaked  one  hour  in  a  solution  of  formalin  at  the  rate 
of  one  pound  formalin  to  45  gallons  of  water,  a  i  to  45  gallon  sol- 
ution. 

Lot  IV.  Soaked  two  hours  in  the  same  solution  as  Lot  III, 
I  to  45. 

Lot  V.    Soaked  one  hour  in  cold  water. 

The  seed  was  planted  June  5  and  made  a  good  growth  during 
the  season.  On  August  9,  when  well  headed  out,  the  per  cent,  of 
smut  in  each  plat  was  estimated  by  counting  a  large  number 
of  heads.  The  results  of  this  count  which  are  given  below,  shows 
that  the  smut  was  entirely  prevented  in  lots  III  and  IV,  which 
had  been  soaked  in  the  stronger  solution  of  formalin. 

Lot  I,  treated  i  hour  in  a  i  :6o  solution,  contained  .08%  smut. 

Lot  II,  treated  2  hours  in  a  i  :6o  solution,  contained  .86%  smut. 

Lot  III,  treated  i  hour  in  a  1 145  solution,  contained  no  smut. 

T^t  IV,  treated  2  hours  in  a  i  :4s  solution,  contained  no  smut. 

Lot  V,  soaked  i  hour  in  cold  water,  contained  2.86%  smut. 

Those  of  I  and  II,  while  not  entirely  free  from  smut,  showed  a 
very  appreciable  decrease  from  the  untreated  lot,  V,  which  con- 
tained nearly  three  per  cent.  The  discrepancy  between  I  and  II, 
the  former  having  only  .08  per  cent,  of  smut,  while  the  latter  con- 
tained .86  per  cent.,  is  probably  a  purely  accidental  feature. 

The  results  of  the  experiment  as  a  whole  point  conclusively 
to  the  efficiency  of  formalin  as  a  preventive  of  millet  smut.  Seed 
soaked  either  one  or  two  hours  in  a  formalin  solution  at  the  rate 
of  one  pound  formalin  to  forty-iive  gallons  of  water,  should  ef- 
fectively rid  the  resultant  crop  of  smut. 
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A  STUDY  OF  THE  CONSTITUENTS  OF  CORN  SMUT. 

By  William  Stuart. 

In  preparing  the  material  for  the  article  upon  com  smut,  pub- 
lished in  the  last  annual  report  ^  * ,  several  topics  then  under  ob- 
servation were  necessarily  left  incomplete.  Some  of  the  more 
interesting  results  of  these  studies  are  given  here,  as  in  a  measure 
supplemental  to  the  publication  of  last  year.  The  work  has  been 
performed  under  the  direction  of  Dr.  J.  C.  Arthur. 

Tests  for  Alkaloidal  Salts.  This  work  was  carried  out  by  the 
writer,  with  much  valuable  assistance  and  oversight, .  especially 
at  the  first,  from  Proi.  J.  W.  Sturmer  of  the  Purdue  School  of 
Pharmacy.  The  methods  employed  in  this  investigation  were  to 
make  an  extract  of  the  smut  spores  and  such  detritus  as  would 
pass  through  a  fine  seive,  and  then  by  the  use  of  standard  alkaloid 
reagents  to  note  whether  precipitates  were  formed  or  not.  Only 
qualitative  tests  were  made. 

In  one  case  one  hundred  grams  of  the  seived  smut  spores  were 
taken  and  after  thoroughly  moistening  them  in  a  dish  by  adding 
33  I  "3  P^r  cent,  alcohol  and  stirring  together,  the  whole  mass  was 
again  passed  througli  a  seive  to  break  up  lumps  and  transferred 
to  a  percolator  previously  fitted  up  for  the  purpose.  The  mass 
of  spores  were  pressed  down  firmly,  then  covered  with  a  filter 
paper  so  molded  as  to  cover  the  surface  of  the  spores  and  to  ex- 
tend up  the  sides  of  the  percolator  about  three-quarters  of  an 
inch.  A  few  pieces  of  glass  rod  laid  upon  the  filter  paper  sufficed 
to  keep  it  in  place.  Sufficient  alcohol  of  one-third  strength  was 
then  added  to  the  percolator  to  cover  the  spore  mass  to  a  depth 
of  about  one-half  inch.  The  top  of  the  percolator  was  covered 
with  a  petri  dish  to  prevent  the  evaporation  of  the  alcoholic  solu- 
tion. As  the  alcholic  solution  was  absorbed  by  the  com  smut 
spores  additional  liquid  was  added.  Maceration  of  the  smut 
spores  was  continued  for  twenty-four  hours  before  any  of  the 
liquid  was  allowed  to  percolate  through  into  the  receiver,  per- 
colation being  prevented  by  adjusting  the  receiving  flask  above 
the  level  of  the  material  in  the  percolator.  After  twenty-four 
hours  maceration  in  the  alcohol,  the  receiving  flask  was  lowered 
and  adjusted  so  as  to  permit  of  about  two  drops  passing  over 
into  the  flask  per  minute.     Percolation  was  continued  until  the 


1 1  Arthur  and  Stuart,  Twelfth  An.  Rep.  Ind.  Exper.  Sta.  84-135. 
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percolate  was  colorless,  usually  from  two  to  three  days,  sufficient 
alcohol  being  added  to  keep  the  surface  of  the  spores  covered. 
The  first  50  c.c.  of  the  percolate  was  set  aside  and  the  balance 
collected  and  evaporated  down  to  50  c.c.  on  a  steam  bath.  This 
was  added  to  the  first  amount  saved,  making  100  c.c.  of  the  ex- 
tract, each  c.c.  of  the  extract  representing  one  grain  of  the 
spores. 

To  test  the  extract  for  alkaloids,  a  certain  amount  of  it  was 
taken  and  evaporated  to  dryness  on  a  steam  bath.  The  residue 
was  treated  with  a  five  per  cent,  solution  of  sulphuric  acid  and 
filtered.  The  filtrate  was  then  subjected  to  tests  with  the  follow- 
ing reagents : 

1.  Potassium  mercuric  iodide  (Mayer's  solution). 

2.  Phosphotungstic  acid. 

3.  Iodine  in  potassium  iodide  solution. 

4.  Picric  acid. 

A  small  quantity  of  the  filtrate  was  poured  into  four  watch- 
glass  crystals  and  then  a  drop  or  two  of  the  reagent  used.  If  no 
precipitate  was  formed,  a  few  more  drops  of  the  reagent  were 
added.    The  reactions  obtained  by  this  method  were  as  follows : 

Reagent  i.  A  slight  milky  turbidity  was  produced. 

Reagent  2.  A  decided  milky  turbidity  was  produced. 

Reagent  3.  No  visible  reaction  could  be  noted. 

Reagent  4.  No  visible  reaction  could  be  noted. 

A  number  of  tests  with  the  same  and  with  fresh  lots  of  extract 
prepared  in  the  same  manner  gave  similar  results. 

Test  for  total  alkaloid,  (short  method).  The  second  method 
employed  for  extracting  corn  smut  fluid  was  that  of  using  a  modi- 
fied "Prollius' Fluid."  *« . 

To  50  c.c.  of  Prollius'  fluid  in  a  conical  flask  was  added  two 
grams  of  com  smut ;  the  flask  was  stoppered  securely  with  a  cork 
made  impervious  to  ether  and  vigorously  shaken  at  intervals. 
After  macerating  four  hours  the  supernatant  solution  was  drawn 
off  and  filtered.  The  filtrate  was  evaporated  to  dryness  on  a 
steam  bath  and  the  residue  treated  with  a  five  per  cent,  sulphuric 
acid  solution.     The  acid  solution  was  filtered  and  the  filtrate 

*  •  Modified  Prollius'  fluid.    Ether 250  c.c. 

Chloroform    100  c.c. 

Alcohol    25  C.C. 

Yo   ammonia 10  c.c. 
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tested  with  the  reagents  as  mentioned  for  the  alcoholic  solution. 
The  reactions  obtained  were  as  follows : 

Reagent  i.  A  slight  turbidity  was  produced. 

Reagent  2.  A  marked  milky  turbidity  was  produced. 

Reagent  3.  No  reaction  could  be  observed. 

Reagent  4.  No  reaction  could  be  observed. 

Teat  for  total  alkaloid,  (general  method).  The  method  em- 
ployed in  this  test  was  that  outlined  by  Messrs.  J.  W.  Sturmer 
and  C.  E.  Vanderkleed^*,  called  "Process  one" 

General. — "For  total  alkaloid."  The  process  was  to  take  ten 
grams  of  the  corn  smut  and  after  transferring  it  to  a  150  c.c.  con- 
ical flask  ,100  C.C.  of  "Modified  ProUius'  Fluid"  was  added  to  it. 
The  flask  was  stoppered  securely  with  a  cork  made  impervious 
to  ether.  The  smut  spores  were  allowed  to  macerate  in  the  fluid 
for  twenty-four  hours,  shaking  the  flask  vigorously  at  intervals. 
The  next  step,  called  the  "shaking  out  process,"  was  to  pipette 
off  50  c.c.  of  the  clear  supernatant  solution;  this  was  passed 
through  a  filter  into  a  250  c.c.  separatory  funnel.  The  filter  and 
funnel  were  washed  with  5  c.c.  of  ether  which  was  allowed  to  en- 
ter the  separatory  funnel.  The  solution  was  acidified  with  equal 
parts  of  three  per  cent,  sulphuric  acid  and  water.  By  a  rotary 
motion  of  the  globular  separatory  funnel  the  aqueous  portion  of 
the  solution  was  separated  from  the  immiscible  portions  of  the 
fluid.  The  aqueous  or  lower  layer  was  then  drawn  off.  The 
shaking  out  process  was  twice  repeated,  using  very  dilute  sul- 
phuric acid,  one  part  of  three  per  cent,  acid  to  nine  parts  of  water 
for  the  first  washing  and  10  c.c.  of  water  for  the  second.  The 
several  washings  were  collected  in  the  same  flask  with  the  acid 
liquid  first  drawn  off.  The  abstraction  of  the  alkaloid  was  then 
considered  practically  completed. 

To  remove  certain  plant  principles  other  than  alkaloids  which 
may  have  passed  into  the  acid  water,  owing  either  to  their  solubil- 
ity in  water  or  to  the  fact  that  some  etherial  liquid  dissolves  in 
water,  the  acid  water  solution  was  again  returned  to  the  separa- 
tory funnel,  which  in  the  meantime  had  been  thoroughly  cleansed 
and  10  c.c  of  chloroform  added.  By  rotating  the  funnel  the 
chloroform,  or  lower  layer,  was  soon  separated  from  the  aqueous 


^ 'W.  J.  Sturmer  and  C.  E.  Vanderkleed.  "Elementary  Course  in  Quan- 
titative Chemical  Analysis."  Compiled  for  students  of  Purdue  School 
of  Pharmacy.     :  61-64,  1898. 
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solution  and  was  drawn  off  and  discarded.  To  remove  the  am- 
monium sulfate  formed  on  acidifying  the  solution  it  was  again 
treated  to  lo  ex.  of  chloroform  and  then  enough  lo  per  cent,  am- 
monia water  was  added  to  render  the  mixture  slightly  alkaline. 
The  separator  was  again  rotated  for  some  time,  after  which  the 
chloroformic  layer  was  drawn  off.  The  alkaloids  are  dissolved  by 
the  chloroform  while  the  ammonium  sulfate  being  insoluble  in 
chloroform  will  remain  in  the  aqueous  layer.  This  washing  with 
chloroform  was  twice  repeated,  each  time  using  lo  c.c.  of  the 
chloroform.  The  successive  washings  being  collected  and  added 
to  thai  of  the  first  in  the  flask,  if  it  is  desired  to  recover  the  chlor- 
oform, or  if  not,  in  an  evaporating  dish.  The  latter  method  was 
followed,  the  solution  being  evaporated  to  dryness  over  a  steam 
bath. '  The  residue  was  treated  with  a  3  per  cent,  solution  of  sul- 
phuric acid ;  this  was  filtered  and  the  filtrate  tested  for  alkaloids, 
as  in  the  first  two  processes  mentioned.  The  reactions  obtained 
were  as  follows : — 

Reagent  i.  A  slight  tui^bidity  was  obtained,  which  on  stand- 
ing for  some  time,  deposited  a  dark  brownish  substance  on  the 
bottom  of  the  glass. 

Reagent  2.  A  marked  cloudiness  was  obtained,  which  on 
standing  for  some  time  deposited  a  whitish  crystalline  precipitate 
on  the  bottom  of  the  glass. 

Reagent  3.     No  visible  reaction,  or  any  deposit  after- standing. 

Reagent  4.  No  visible  reaction,  but  on  standing  a  slight  de- 
posit was  noticed  on  the  glass. 

Tests  for  Alkaloids  in  Commercial  Extract  of  E^rsot  and 

Corn  Smut. 

The  uniformity  of  the  results  obtained  from  the  reagents  em- 
ployed, the  first  two  giving  positive  and  the  last  two  negative 
tests,  in  each  instance,  led  to  an  examination  of  the  commercial 
extracts  of  both  ergot  and  corn  smut. 

Ergot  of  rye  tc«t.  The  commercial  fluid  extract  of  ergot  was 
obtained  from  a  leading  wholesale  druggist  in  the  city,  whose 
supply  was  obtained  from  the  well  known  firm  of  Parke,  Davis  & 
Co.,  of  Detroit,  Michigan.  The  fluid  extract  was  evaporated  to 
dryness  over  a  steam  bath,  the  residue  treated  with  dilute  sul- 
phuric acid  and  filtered  as  in  the  preceding  processes,  and  tests 
made. with  the  reagents.  The  reactions  obtained  were  as  fol- 
lows : — 
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Reagent  i.  A  yellowish  brown,  curdy  like  precipitate  was 
obtained. 

Reagent  2.  A  cloudy  white  precipitate  was  obtained,  which 
on  standing  deposited  a  purplish  brown  curdy  like  substance. 

Reagent  3.    A  reddish  brown  precipitate  was  obtained. 

Reagent  4.    No  reaction  was  obtained. 

Com  smut  ergot  test  The  material  used  was  obtained  from 
the  same  local  druggist,  who  in  turn  received  his  supply  from 
the  well  known  firm  of  Merrill  &  Co.,  Cincinnati,  Ohio.  The 
material  was  treated  in  the  same  way  as  in  the  preceding  test,, 
and  the  reactions  obtained  were  somewhat  similar. 

Reagent  i.  A  precipitate  was  formed,  but  it  was  not  so  mark- 
ed as  in  the  ergot  of  rye. 

Reagent  2.    Reaction  much  the  same  as  in  that  of  rye  ergot. 

Reagent  3.    Reaction  not  quite  so  marked  as  in  the  rye  ergot. 

Reagent  4.    No  reaction  was  obtained. 

A  brief  summary  of  the  work  shows  that  a  substance  was  ob- 
tained in  all  the  extracts  made  which  gave  positive  reactions  with 
the  first  two  reagents  used,  and  negative  ones  with  the  last  two. 

Commercial  extracts  of  rye  ergot  and  of  corn  smut  gave  sim- 
ilar reactions  to  those  obtained  from  the  com  smut  extract  pre- 
pared in  the  laboratory  in  the  case  of  reagents  one  and  two,  while 
they  gave  marked  results  in  reagent  three,  from  which  negative 
results  were  obtained  in  all  preceding  trials. 

Phyaiolosical  Effect  of  An  Alcoholic  Extract  Upon  Horaes* 

This  portion  of  the  work  was  carried  on  in  connection  with  that 
of  the  tests  for  alkaloids.  The  alcoholic  extract  was  made  by  the 
writer  in  the  same  manner  as  described  in  the  preceding  pages. 
The  experimental  work  upon  the  horses  was  performed  by  Dr. 
R.  A.  Craig,  of  the  Veterinary  Department,  who  has  kindly 
placed  at  my  disposal  the  appended  notes,  upon  the  amounts  and 
effects  of  the  doses  administered. 

Horse  No.  1.  A  gelding,  poor  in  flesh,  but  healthy,  was  given 
15  c.c.  of  the  extract  sub-cutaneously.  The  dose  seemed  to  have 
no  effect.  The  next  day  30  c.c.  were  given  in  the  same  way.  In 
twenty-five  minutes  he  stopped  eating.  The  pulse  and  breath- 
ing were  quickened  and  the  peristaltic  movement  of  the  in- 
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testines  was  increased.     Forty-five  minutes  after  the  drug  was 
given,  faeces  were  passed.    No  further  effects  were  noted. 

Horse  No.  2*  A  gelding  in  good  condition,  was  given  25  c.c. 
of  the  extract  sub-cutaneously.  In  twenty  minutes  he  be- 
came restless,  stopped  eating  and  the  pulse  and  breathing  were 
quickened.  A  moist  evacuation  of  faeces  occurred  in  twenty-five 
minutes.  An  hour  after  giving  the  injection  its  effects  had  passed 
off.  Two  days  afterward  45  c.c.  were  given.  The  horse  soon  be- 
came restless,  the  intestinal  murmurings  were  loud  and  an  evacu- 
ation of  faeces  soon  followed.  When  made  to  turn  in  the  stall  his 
movements  were  slow  and  unsteady.  One  hour  after  giving  the 
injection  his  pulse  was  sixty  and  his  respirations  forty-three  per 
minute.  He  refused  to  eat  and  remained  rather  dull  till  noon 
die  following  day.  After  an  interval  of  a  few  days  the  horse 
was  given  130  c.c.  per  orum..  In  forty  minutes  he  stopped  eating 
and  his  pulse  and  breathing  were  quickened.  Outside  of  his 

refusing  to  eat,  no  other  effects  of  the  drug  were  noted. 

Summafy.  The  sub-cutaneous  injection  of  25  to  30  c.c.  of  the 
drug  caused  the  animal  to  become  restless  and  increased  the 
peristaltic  movements  of  the  intestines.  This  was  followed  short- 
ly by  evacuation  of  the  contents  of  the  rectum.  At  the  same 
time  the  pulse  and  respiration  were  quickened.  The  effects  of 
the  dose  passed  off  in  an  hour. 

The  injection  of  45  c.c.  produced  in  addition  to  the  above 
symptoms,  a  dullness  and  an  unsteady  gait  when  made  to  move. 
The  effects  of  the  dose  were  much  more  lasting.  The  horse 
remained  dull  and  refused  to  eat  for  twenty-four  hours. 

A  15  c.c.  sub-cutaneous  injection  and  a  130  c.c.  per  orum  dose 
produced  but  little  effect. 

While  the  results  of  both  the  chemical  and  physiological  tests 
of  the  com  smut  are  at  variance  with  those  obtained  by  some 
other  investigators  ^  ^ ,  they  are  in  accordance  with  a  number  of 
chemists  ^  * ,  and  to  some  extent  in  their  physiological  action  to 


1  *  Kedzie,  Bull.  Mich.  Ex.  Sta.  No.  137  :  45.     1896. 
Mayo,  Bull.  Kans.  Ex.  'Sta.  No.  58  :  69,     1896. 

^  5  Dulong,  Jour,  de  Pharm.  14  :  556.     1828. 
Cressler,   Amer.  Jour.   Pharm.   for  1861  :  306. 
Parsons,  Rep.  Dept.  Agric.  for  1880  :  136-138.     1881. 
Hahn,  Amer.  Jour.  Pharm.  53  :  496.    1881. 
Rademaker  and  Fischer,  Med.  Herald  for  1887  :  775. 
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that  obtained  by  Dr.  Mitchell**  whose  experiments  were  per- 
formed upon  the  frog.  The  concordance  of  the  results  obtained 
from  both  the  chemical  and  physiological  tests,  would  indicate 
the  presence  in  minute  quantity  of  some  narcotic  in  corn  smut. 
What  this  narcotic  is,  and  why,  when  corn  smut  is  consumed  in 
large  quantities  by  farm  animals,  it  does  not  produce  more  harm- 
ful results,  are  questions  which  are  yet  to  be  determined. 

Moisture  and  ash  determinations.  Determinations  of  the  per 
cent,  of  moisture  and  ash  contained  in  the  smut  spores  were  made 
in  connection  with  the  alkaloid  examinations.  The  average  of 
several  moisture  determinations  was  found  to  be  8.37  per  cent., 
while  that  contained  in  some  outdoor  spores  recently  exposed 
to  rains  was  found  to  be  over  36  per  cent.  The  average  amount  of 
ash  as  obtained  from  several  ash  determinations  was  5.32  per 
cent.  These  results  agree  quite  closely  with  'those  of  Parsons  *  ** 
and  Kedzie  *  ®  on  the  per  cent,  of  moisture,  the  former  obtaining 
from  9-10  per  cent,  and  the  latter  8.30  per  cent.  In  the  ash  de- 
terminations the  results  agree  quite  closely  with  those  of  Parsons, 
who  found  from  4.5  to  5  per  cent,  of  ash. 


!•  Mitchell,  Jas.     Th-e   physiological   action   of  Ustilago  maidis  on   the 

nervous  system.     Inaug.    Thesis,   Univ.    Pa.     1883.     Therap.   Gaz. 

Detroit,  10  :  223-227.     1886. 
i**  Parsons,  H.  B.    Analysis  of  corn  smut  (in  report  of  the  chemist.  Peter 

Collier)   Rep.  U.  S.  Dept.  Agr.  for  1880  :  136-138.     1882.     Also  in 

New  Remedies,  11  :  80-12.     1882. 
18  Kedzie,  Dr.  R.  C.    In  bulletin  137  of  the  Michigan  Agr.  Ex.  Sta.  145. 
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A  BACTERIAL  DISEASE  OF  TOMATOES. 

By  William  Stuart. 

During  the  winter  of  1898-99, 
while  engaged  in  an  experimental 
study  in  the  growing  of  tomatoes 
by  the  aid  of  chemical  fertilizers, 
considerable  annoyance  was  occa- 
sioned by  the  appearance  of  a  dis- 
ease which  attacked  the  fruit  and 
rendered  them  unmarketable.  The 
disease  was  very  similar  to  one  no- 
ticed by  Beach  ".while  carrying 
on  some  experiments  with  toma- 
toes during  the  winter  of  1896-97. 
Usually  the  fruit  showed  no  sign 
of  injury  until  two-thirds  grown 
and  sometimes  not  until  fully  de- 
veloped. (See  Fig.  i.)  The  first  vis- 
ible appearance  of  the  disease  in 
infected  fruits  was  in  a  slight 
watery  discoloration  of  the  tissue 
beneath  the  epidermis.  As  the  dis- 
ease progressed  the  affected  por- 
tion assumed  a  darker  color,  fol- 
lowed by  a  gradual  depression  of 
the  infected  tissue,  resembling  in 
many  respects  that  caused  by  the 
black  rot,  Macrosporium  solani,  but 
without  any  fruiting  hyphae  grow- 
ing on  the  surface  of  the  epidermis- 
It  rarely  wholly  destroyed  the  fruit, 
but  as  a  rule  seemed  to  hasten  its 
maturity.  Generally  the  disease  at- 
tacked the  apical  portion  of  the 
fruit,  in  a  few  instances,  however, 
the  central  or  basal  portions 
would  show  the  characteristic 
watery  discolorations  first. 

A  miscroscopic    examination  of 

d^&raBeiiTot  'p^SS  whsD  froS  diseased  portions  of  the  fruit  gave 
■h«wea  flnt  Mvbi  of  InfeeUou. 
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no  evidence  of  the  presence  of  any  parasitic  fungus.  The  presence 
of  a  minute  motile  bacillus  seemed,  however,  to  be  fairly  constant 
in  all  the  tissue  examined. 

Isolation  of  the  germ.  In  the  isolation  of  the  germ  two  differ- 
ent methods  were  employed.  In  one,  sections  of  the  diseased 
tissue  were  removed  from  the  fruit  with  a  flamed  knife  and  trans- 
ferred to  agar  and  bouillon  tubes,  from  which  direct  inoculation 
of  the  tubes  were  made,  from  the  inner  portions  of  the  diseased 
tissue  by  means  of  a  sterilized  platinum  wire. 

The  cultures  obtained  from  both  these  methods  were  apparent- 
ly similar;  both  contained  a  minute  motile  bacillus  having  the 
Same  appearance  as  that  noted  in  the  microscopical  examination. 
The  germ  thus  obtained  was  assumed  at  the  time  to  be  the  same 
as  that  seen  in  the  diseased  fruit,  but  its  after  behavior  did  not 
in  all  respects  bear  this  out. 

Growth  of  the  germ  on  agar.  The  growth  of  the  germ  upon 
slightly  acid  slant  agar  was  quite  characteristic;  it  produced  a 
vigorous  growth  with  irregular  outline  all  along  the  track  of  the 
needle. 

The  color  of  the  growth  upon  agar  was  creamy  white  on  the 
margins,  becoming  yellowish  towards  the  center,  and  having  a 
marked  viscid  surface. 

Bouillon  cultures^  In  bouillon  tube  cultures  the  germ  made 
but  slight  growth. 

Pasteur  solution*  Culture  of  the  germ  in  the  Pasteur  sugar 
solution  made  a  much  more  marked  growth  than  in  the  same 
media  without  the  sugar.  No  gas  was  formed  in  the  fermentation 
tubes,  containing  the  Pasteur  sugar  solution. 

Starch  solution*  This  solution  was  prepared  by  supplementing 
starch  for  the  sugar  in  the  Pasteur  sugar  solution.  Growth  in 
this  media  was  rather  slow,  and  quite  unsatisfactory. 

Inoculation  experiments*  On  February  15  two  tomatoes  which 
had  every  appearance  of  being  perfectly  healthy  were  removed 
from  the  plants  to  an  adjoining  room.  One  of  these  was  inocu- 
lated with  a  pure  culture  of  the  germ,  by  puncturing  the  epider- 
mis with  a  sterilized  platinum  wire  and  with  another  transferring 
the  germs  from  the  tube  to  the  interior  of  the  fruit.  The  remain- 
ing fruit  was  merely  infected  by  smearing  the  germ  over  the  sur- 
face of  the  pistillate  portion  of  the  fruit.  After  inoculation  both 
fruits  were  placed  under  a  bell-jar.  At  the  end  of  the  second  day 
the  first  fruit  showed  signs  of  infection;  a  portion  of  the  cells 

!•  Beach,  N.  Y.  Exper.  Sta.  (Geneva) Bull.  I25;305-3o6.    July,  1897. 
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adjacent  to  the  opening  made  for  the  introduction  of  the  germ 
were  fast  turning  a  dark  color.  In  a  week  the  greater  portion  of 
the  tomato  was  diseased  and  was  giving  off  an  offensive  odor. 
By  March  i,  or  thirteen  days  after  the  time  of  infection,  it  was 
completely  decomposed,  while  the  one  on  which  the  infection 
material  had  been  smeared  showed  no  signs  of  infection. 

In  comparing  the  action  of  the  disease  upon  the  artificially  in- 
oculated fruit  with  that  of  one  naturally  infected,  it  will  be  noted 
that  witli  the  exception  of  the  first  appearance  of  the  disease  their 
action  is  entirely  different.  In  the  natural  infected  fruit  there  was 
no  offensive  odor,  it  rarely  affected  the  whole  fruit  and  ijever 
caused  a  sloughing  of  the  cell  tissues  as  did  the  artificial  infec- 
tions. Further  inoculations  only  more  fully  confirmed  these  ob- 
servations. The  wide  difference  in  the  action  of  the  germ  in  the 
natural  and  artificially  infected  fruits  may  indicate  that  they 
were  not  the  same,  although  looking  so  much  alike,  or  may  be 
explained  by  supposing  that  in  the  naturally  infected  fruits  the 
epidermis  not  being  broken,  excludes  all  putrefactive  bacteria, 
while  in  the  artificial  infections  the  puncturing  of  the  surface  of 
the  fruit  to  admit  the  germ,  provides  the  most  favorable  con- 
ditions for  the  entrance  of  putrefactive  bacteria.  The  putrefactive 
bacteria  feeding  upon  dead  tissue,  find  a  suitable  media  in  the 
tissues  destroyed  by  the  action  of  the  inoculated  germ  and  thus 
the  two  acting  in  conjunction  make  the  destruction  of  the  fruit 
much  more  rapid  and  complete. 

On  March  2,  two  more  healthy  tomatoes  about  two-thirds 
grown,  were  removed  from  the  vines  and  after  photogpraphing 
were  inoculated  as  in  the  first  instance,  that  is,  the  spores  were 
introduced  into  the  interior  of  one  fruit  and  smeared  over  the 
outer  surface  of  the  other.  Like  those  of  the  first  experiment, 
the  one  having  the  infective  material  smeared  on  the  outside  re- 
mained sound,  while  the  other  soon  showed  signs  of  disease. 
The  progress  of  the  disease  in  the  second  experiment  was,  how- 
ever, somewhat  slower  than  that  of  the  first.  Eventually  the 
whole  fruits  were  again  photographed.  Plate  I,  Fig.  i,  repre- 
sents them  previous  to  inoculation,  while  in  Plate  I,  Fig.  2,  the 
changed  condition  of  the  diseased  fruit  is  shown. 

In  order  to  determine  whether  the  same  effects  would  be  ob- 
tained by  inoculating  the  fruit  on  the  vine,  a  cluster  of  fruit  con- 
taining four  half  to  two-thirds  grown  tomatoes,  was  selected  for 
experimentation.  Two  of  the  tomatoes  were  inoculated  by  in- 
troducing the  germ  into  the  tissues  of  the  fruit  with  a  sterilized 
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needle.  In  order  to  note  the  effect  of  the  injury  from  needle 
puncture  the  third  fruit  in  the  cluster  was  punctured  with  a  ster- 
ilized needle  while  the  fourth  was  reserved  for  a  control.  All 
inoculations  were  made  on  the  north  side  of  the  fruit  in  order  to 
avoid  any  action  of  the  sun  upon  the  wound.  Three  days  later 
the  tissues  surrounding  the  infected  portions  of  the  first  two 
fruits  had  begun  to  grow  darker.  From  this  time  on  the  de- 
struction of  the  tissues  was  quite  rapid.  No  ill  effects  could  be 
noted  on  the  fruit  punctured  with  the  sterilized  needle,  both  of  the 
latter  fruits  remaining  perfectly  sound. 

In  addition  to  the  above  experiments,  an  attempt  was  made  to 
infect  the  fruit  in  the  earlier  stages  of  its  development  by  smear- 
ing some  of  the  germs  on  the  pistil  of  the  flower.  The  results 
obtained  from  this  line  of  experimentation  were  a  complete  fail- 
ure, as  but  one  blossom  out  of  the  several  infected  developed  a 
fruit,  and  this  did  not  grow  to  any  size.  It  is  quite  probable  that 
the  presence  of  the  infective  material  upon  the  stigma  was  in  itself 
responsible  for  the  non-pollination  of  the  fruit. 

Summary. 

A  decay  of  green  fruits  on  tomato  plants  grown  in  the  green 
house  seemed  from  a  microscopical  examination  to  be  of  bac- 
terial origin.  The  fruit  showed  patches  that  looked  watery,  be- 
came depressed,  after  a  time  turned  blackish.  Usually  the  dis- 
ease started  at  the  blossom  end,  but  sometimes  at  other  parts. 
No  evidences  of  a  fungus  were  present. 

Attempts  to  separate  a  specific  germ  were  apparently  success- 
ful. Inoculation  of  green  fruit  by  puncturing  the  epidermis  and 
introducing  the  supposed  germ  of  the  disease  from  pure  cultures 
in  every  instance  produced  a  disease. 

Applying  the  cultural  material  to  the  outer  surface  of  the  fruit 
g^ve  negative  results. 

The  disease  induced  by  the  germ  from  the  culture  did  not  cor- 
respond in  some  particulars  with  that  from  natural  infection,, 
and  there  is  still  doubt  if  the  two  be  the  same. 

No  preventive  measures  can  be  suggested  with  the  limited 
knowledge  of  the  disease  yet  available. 
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EPIDEMICS  OF  HOG  CHOLERA  AND  SWINE  PLAGUE. 

By  A  W.  Bitting,  M.  D.,  D.  V.  M. 

In  conducting  a  study  upon  the  epidemics  of  hog  cholera,  the 
object  has  been  to  determine  the  manner  of  dissemination  of  the 
germs  which  cause  such  wide  spread  epidemics  and  to  determine 
if  possible,  how  far  such  means  are  within  our  control.  Hog 
cholera  and  swine  plague  have  been  studied  from  the  bacteriolog- 
ical and  pathological  stand  points  in  many  laboratories,  and  this 
department  has  accepted  the  findings  of  these  investigators,  but 
has  made  no  efforts  to  verify  or  to  add  to  them.  It  has  been  the 
effort  to  see  how  far  the  deductions  from  the  laboratory  studie3 
can  be  applied  in  a  practical  way  in  combatting  the  disease.  The 
observations  upon  which  this  paper  is  based  cover  a  period  of 
eight  years  from  1893  to  1900,  inclusive. 

Indiana  has  produced  and  lost  the  following  number  of  hogs 
during  the  years  given  below  in  table  VI : 

TABLE  VI. 


Hog  production  and  losa  from  disease  in  Indiana 

from  1883-1900. 

Tear. 

Produced. 

Lost. 

Per  cent  of  loss. 

1883 

3,365,462 

288,286 

8.6 

1884 

3,589,821 

351,166 

9.8 

1885  , 

3,306,818 

326,555 

9.9 

1886 

3,361,981 

402,164 

12. 

1887 

4,3I3»940 

512,692 

7.5 

1888 

4,060,121 

326,359 

8 

1889 

3.689,739 

372.868 

10. 

1890 

4,333,403 

256,991 

5.9 

1895 

2,890,797 

278,143 

9.3 

1896 

3,258,580 

580.267 

14.8 

1897 

3,638,535 

899,457 

24.7 

1898 

3,689,739 

372,868 

lO.I 

1899 

3,456,342 

553,930 

16. 

1900 

3,241,727 

282,550 

8.7 

1 

1 

In  a  study  of  the  epidemics  of  the  disease,  the  query  naturally 
arises,  what  keeps  up  the  infection  producing  a  loss  of  over  ^$2,- 
000,000  annually?    Why  should  there  be  a  loss  of  256,000  hogs 
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in  one  year  and  900,000  in  another?  Why  are  the  herds  in  the 
western  part  of  the  State  attacked  in  one  year  and  those  in  the 
eastern  part  in  a  succeeding  one?  What  are  the  constant  and 
what  are  the  variable  factors?  Unless  these  questions  can  be 
answered,  we  are  not  in  a  position  to  apply  the  knowledge  gained 
in  the  laboratory  to  the  prevention  of  the  spread  of  this  disease. 

In  order  to  obtain  definite  information  as  to  the  presence  of 
the  disease  and  the  losses  sustained  in  the  State  each  year,  the 
statistics  of  the  number  of  hogs  produced  and  the  number  that 
died  in  each  township  was  obtained  through  the  office  of  the 
State  Statistician.  These  statistics  are  believed  to  be  fairly  ac- 
curate. There  are  i,too  townships  in  the  State,  and  thus  the 
area  of  each  is  so  small  as  to  be  a  fairly  good  working  unit.  By 
such  divisions,  it  is  possible  to  study  the  relation  of  the  disease 
to  streams,  elevations,  the  distribution  of  the  rainfall,  to  railway 
lines,  to  the  density  of  the  swine  population  and  to  other  factors 
that  may  appear  to  have  an  influence  upon  the  distribution  of  the 
infection. 

Hog  cholera  is  a  disease  which  closely  resembles  typhoid  fever 
in  the  human  subject.  This  resemblance  is  strong  in  the  charac- 
ter of  the  sickness,  the  nature  of  the  lesions  which  are  produced 
and  in  the  nature  and  behavior  of  the  germs. 

Typhoid  fever  is  a  water  borne  disease,  and  it  is  but  natural 
that  we  might  expect  that  hog  cholera  should  show  a  similar  re- 
lationship to  the  water  supply.  A  study  was  made  of  the  relation 
of  the  disease  to  the  water  supply,  with  the  following  results : 

In  1895  the  60  townships  bordering  upon  the  Wabash  river, 
from  Cass  county  to  its  mouth,  show  a  loss  of  150  head  out  of 

• 

every  1,000  produced;  47  townships  in  the  second  tier  removed 
from  the  river  show  a  loss  of  100  head  per  1,000,  or  50  per  cent, 
more  loss  in  the  first  tier  than  in  the  second  tier.  In  1896  the 
bordering  townships  lost  294  hogs  per  1,000,  the  second  tier  205, 
and  the  third  tier  160.  In  other  words,  the  loss  was  43.4  per  cent, 
more  in  the  first  tier  than  in  the  second  tier,  and  83.8  per  cent, 
more  than  in  the  third  tier. 

In  1895,  44  townships  bordering  upon  the  north  fork  of  the 
White  river  lost  138  hogs  per  1,000,  and  42  townships  in  the 
second  tier  65  hogs  per  1,000,  or  112  per  cent,  greater  loss  in  the 
townships  bordering  upon  the  river  than  in  those  a  few  miles 
removed.  In  1896  the  loss  in  the  first  tier  was  231  per  1,000,  in 
the  second  tier  156,  and  in  the  third  tier  75,  or  48  per  cent,  greater 
loss  in  the  first  than  in  the  second  and  208  per  cent,  greater 
than  in  the  third.     In  1896,  44  townships  bordering  upon  the 
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south  fork  of  the  White  river  lost  200  hogs  per  1,000;  58  town- 
ships in  the  second  tier  lost  150,  and  42  townships  in  the  third 
tier  lost  109 ;  thus  making  33  per  cent,  more  loss  in  the  first  than 
in  the  second,  and  83  per  cent,  more  loss  than  in  the  third.  In 
1897,  the  first  tier  of  townships  bordering  upon  the  river  lost  321 
hogs  per  1,000,  the  second  tier  182,  and  the  third  tier  145;  76 
per  cent,  greater  loss  in  the  first  than  in  the  second,  and  121  per 
cent,  more  than  in  the  third.  During  the  same  period  a  con- 
tinuous correspondence  was  kept  up  with  the  breeders  of  pure 
bred  swine,  and  it  was  found  that  about  90  per  cent,  of  them 
lost  no  hogs,  while  their  neighbors  suffered  severely.  In  nearly 
all  cases  they  had  used  well  water,  while  their  neighbors  had 
followed  the  common  practice  of  using  surface  water.  Doctors 
Salmon  and  Smith  came  to  the  following  conclusions  as  a  result 
of  their  investigations :  "Perhaps  the  most  potent  agents  in  the 
distribution  of  hog  cholera  are  streams.  They  may  become  in- 
fected with  the  specific  germ  when  sick  animals  are  permitted  to 
go  into  them,  or  when  dead  animals  or  any  part  of  them  are 
thrown  into  the  water.  They  may  even  multiply  when  the  water 
is  contaminated  with  fecal  discharges  or  other  organic  matter. 
Experiments  in  the  laboratory  have  determined  that  the  hog 
cholera  bacilli  may  remain  alive  in  water  four  months.  Making 
all  due  allowance  for  external  influences  and  competition  with 
the  bacteria  in  natural  water,  we  are  forced  to  assume  that  they 
may  live  at  least  a  month  in  streams.  This  would  be  long  enough 
to  infect  every  herd  along  its  course." 

It  is  common  practice  throughout  the  State  to  give  the  hogs 
surface  water  in  which  to  wallow  and  to  drink.  Small  streams 
are  dammed,  drinking  places  are  built  into  the  rivers,  a  basin  is 
scooped  out  to  receive  the  water  from  a  barnyard,  open  ditch, 
tile  drain  or  spring.  All  of  these  afford  the  best  conditions  for 
introducing  the  germs  into  the  herd.  It  is  not  uncommon  to  go 
along  a  public  ditch  or  a  stream  during  an  epidemic  and  find  the 
carcasses  of  hogs  in  every  stage  of  decomposition,  thus  acting 
as  the  bearer  of  infection  to  new  herds.  The  conditions  are  better 
now  than  ever  before,  but  there  are  unscrupulous  men  who  will 
take  that  means  of  disposing  of  their  dead,  and  some  one  else 

must  suffer. 

Had  the  investigations  ceased  at  this  time,  the  conclusions 
could  not  have  been  otherwise  than  that  it  is  water  borne. 
If,  however,  we  take  the  three  succeeding  years,  1898,  1899  and 
1900,  we  can  find  no  appreciable  difference  in  the  townships 
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bordering  on  the  river  and  in  those  more  remote.  In  fact,  the 
percentage  is  slightly  higher  in  the  remote  townships.  During 
this  same  period  the  number  of  hogs  produced  in  the  river  town- 
ships remained  about  the  same.  Presumably  the  river  contained 
the  same  infection  and  we  know  that  the  swine  breeders  in  gen- 
eral made  no  particular  change  in  the  management  of  their  herds. 
Probably  less  than  one-fourth  of  the  animals  remained  on  the 
farms  more  than  lo  months,  so  that  new  generations  have  come 
and  gone.  Had  the  animals  recovered  from  an  attack  of  the  dis- 
ease we  might  attribute  this  difference  to  an  acquired  immunity, 
but  we  are  not  aware  that  such  immunity  descends  to  succeeding 
generations.  The  disease  has  been  observed  to  go  up  streams  as 
well  as  down,  to  move  to  and  from  the  streams,  to  attack  herds 
supplied  with  deep  well  water  and  reasonable  sanitary  conditions 
as  well  as  those  under  opposite  conditions.  The  source  of  the 
water  supply  and  the  general  management  has  remained  con- 
stant, but  the  disease  has  changed  locations.  I  can  only  conclude 
therefrom,  that  the  water  supply  is  only  one  means  of  dissemina- 
tion of  hog  cholera. 

In  the  recent  studies  upon  typhoid  fever  it  has  been  shown 
that  in  addition  to  the  water  supply,  that  flies  may  be  bearers  of 
infection.  No  such  studies  have  been  conducted  with  reference 
to  the  dissemination  of  hog  cholera. 

An  attempt  was  made  to  determine  whether  a  relationship 
could  be  traced  to  a  difference  in  elevation.  In  other  words,  is 
the  disease  limited  to  the  valleys?  The  most  serious  outbreaks 
have  occurred  in  Knox  and  Posey  counties,  the  lowest  counties 
in  the  State,  and  Union  county,  the  highest  county  in  the  State. 
Indiana  is  a  comparatively  level  State,  but  such  differences  as  do 
exist  have  no  appreciable  effect  on  the  distribution  of  the  malady. 

An  effort  was  also  made  to  determine  whether  any  relationship 
could  be  traced  to  the  amount  and  distribution  of  the  rainfall. 
Charts  were  plotted  to  show  the  rainfall  for  the  year  and  for  each 
month,  but  the  results  were  of  a  negative  character.  In  some 
seasons  the  disease  was  largely  confined  to  the  dry  area  and  in 
others  it  followed  the  greatest  rainfall  of  the  summer  and  fall 
months.  An  attempt  was  also  made  to  learn  what  relationship, 
if  any,  existed  between  the  density  of  the  swine  population  and 
the  per  cent,  of  loss.  For  this  purpose  the  counties  were  grouped 
according  to  the  number  of  hogs  which  they  produced  for  each 
square  mile,  and  the  percentage  of  loss  compared.  These  are 
shown  in  table  VII. 
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TABLE  Vn. 


S'mrine  population  and  per  cent  of  loaa  in  Indiana  from 

hog  cfiolera. 


1 

188S-1890. 

Number  of  hoffs 
per  square  mile. 

t 

• 

Number  of 
oouutlee. 

Per  cent  of 

lOM. 

. — —I 

!                 I-  24 

I 

8.1 

25'  49 

7 

4.5 

50-  74 

20 

5-9                    1 

75-  99 
100-124 

12 
16 

9.1                    i 
8.3                    ' 

125-149 

II 

7.9 

150-174 
175-199 

7 
10 

8.1                    1 
8.8 

22D-224 

8 

10. 

1W3-1900. 

• 

1 

1 

I-  24 

2 

7-6 

25-  49 

25 

10.3                   1 

50-  74 

14 

13. 

75-  99 

16 

14.9 

10-124 

12 

14.9 

125-149 

8 

16.3 

I5<>-I74 

5 

13.2 

175-199 

8 

17.6 

220-224 

2 

17. 

1 

It  was  not  possible  to  make  the  comparison  by  townships  in 
this  case,  as  the  number  of  square  miles  in  each  township  could 
not  be  ascertained.  In  the  series  of  years  from  1883  to  1890 
there  is  very  little  difference  in  the  per  cent,  of  loss,  as  12  counties 
having  from  75  to  106  hogs  per  square  mile,  lost  a  slightly  higher 
per  cent  than  10  counties  having  from  175  to  200  hogs  per  square 
mile.  In  the  last  series  of  years  the  loss  increases  with  the  in- 
crease of  swine  population.  In  this  connection  it  must  be  borne 
in  mind  that  the  counties  having  the  densest  swine  population  are 
also  situated  along  the  streams. 

The  sections  of  the  State  which  have  been  least  affected  by 
the  disease  are  the  two  northern  tiers  of  counties  with  the  ex- 
ception of  St.  Joseph  and  LaPorte,  and  the  southern  counties 
with  the  exception  of  those  in  the  extreme  southwest.  These 
sections  have  not  been  entirely  free,  but  the  losses  have  been  very 
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light.  The  infected  area  is  that  drained  by  the  Wabash  river  and 
its  tributaries,  and  the  north  and  south  forks  of  the  White  river. 
St.  Joseph  and  LaPorte  counties  are  at  the  head  of  the  Kan- 
kakee river  and  are  also  partially  drained  by  the  St.  Joseph  river 
to  the  north.  They  do  not  produce  more  hogs  tfian  the  counties 
east  or  south,  and  have  no  trunk  lines  or  railroads  not  common  to 
the  adjacent  counties,  and  yet  they  seem  to  have  a  permanent  in- 
fection. 

The  disease  was  also  studied  with  reference  to  season,  and  in 
this  respect  it  is  much  like  typhoid  fever.  It  is  present  at  all 
times,  but  is  much  more  epidemic  in  character  in  the  late  sum- 
mer and  fall,  and  gradually  subsides  in  the  winter  and  spring. 
Because  of  this  greater  prevalence  in  the  fall,  many  people  have 
held  the  opinion  that  the  disease  is  due  to  the  feeding  of  green 
corn.  Individuals  In  high  positions  have  committed  this  error. 
In  1896,  the  Iowa  Weather  Bureau  published  a  map  showing  the 
distribution  of  the  disease  in  that  State.  It  was  found  that  the 
greatest  losses  were  sustained  in  those  counties  where  corn  con- 
stituted an  almost  exclusive  diet.  The  lowest  death  rate  occurred 
in  those  counties  which  dairying  was  an  important  industry  and 
milk  was  largely  used  as  a  food.  This  was  accepted  as  con- 
firmary  evidence  of  the  bad  influence  of  a  corn  diet.  In  1897  the 
statistics  showed  just  the  reverse  condition,  that  is,  com  fed 
hogs  suffered  least. 

The  transportation  companies  are  supposed  to  be  responsible 
for  the  dissemination  of  the  disease  to  a  very  large  extent.  It  is 
against  them  that  most  sanitary  officers  would  direct  their  first 
attack  in  the  prevention  of  the  disease.  The  point  constantly 
urged  as  the  panacea  for  this  scourge  is  the  compulsory  disinfec- 
tion of  all  cars.  If  the  transportation  companies  are  the  offend- 
ers, which  they  are  supposed  to  be,  then  we  should  be  able  to 
show  repeated  outbreaks  along  their  right  of  way  in  which  the 
evidence  would  point  toward  car  infection.  We  can  conceive 
that  litter  might  drop  from  cars  and  fall  into  a  stream  and  cause 
an  outbreak  of  the  disease  some  miles  below  and  the  scourge  of 
infection  never  be  accredited  to  the  real  source.  For  every 
such  outbreak,  however,  there  ought  to  be  many  along  the 
right  of  way  in  which  the  evidence  would  be  reasonably  clear 
that  it  originated  from  car  infection.  We  would  expect  that  the 
disease  would  spread  from  the  railroad  to  the  country  in  some 
cases  at  least.  The  writer  has  made  an  investigation  of  every 
outbreak  of  railroad  infection  that  has  been  brought  to  his  atten- 
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tion,  and  in  nearly  every  instance  the  outbreak  was  the  result  of 
shipping  in  stock  hogs  for  feeding  purposes.  The  hogs  were 
either  diseased  before  being  shipped  or  infected  from  the  yards 
or  cars.  Seventeen  such  outbreaks  occurred  in  1895,  and  36  in 
1896.  During  the  entire  eight  years  the  writer  has  not  found  a 
dozen  outbreaks  of  the  disease  independent  of  the  shipment  of 
stock,  neither  has  he  found  the  disease  to  be  more  prevalent  along 
trunk  lines  than  at  points  more  remote.  These  studies  seem  to 
indicate  that  the  transportation  companies  are  not  such  grievous 
offenders.  If  no  hogs  were  permitted  to  be  withdrawn  from  stock 
yards  or  shipped  for  feeding  purposes,  the  danger  from  transpor- 
tation infection  would  be  largely  reduced.  The  former  could  be 
done  at  very  little  expense,  but  the  disinfection  of  all  cars  would 
involve  an  enormous  outlay.  In  the  writer's  opinion,  it  will  re- 
quire stronger  proof  than  that  yet  presented  to  justify  an  order 
for  general  disinfection  of  cars. 

An  attempt  was  also  made  to  learn  how  long  the  germs  may 
live  on  a  premises  and  infect  susceptible  animals.  The  laboratory 
experiments  which  have  been  made  would  rather  indicate  that 
such  infection  could  not  continue  for  a  long  time,  for  not  more 
than  a  few  months  or  at  most  a  couple  of  years.  Field  observations 
to  determine  the  same  points  are  always  open  to  criticism  because 
we  cannot  guard  all  the  means  of  infection.  The  evidence  is 
only  circumstantial.  Repeated  observations  have  shown  that 
outbreaks  of  the  disease  have  occurred  on  farms  in  from  one  to 
three  years  as  the  result  of  hogs  rooting  out  the  remains  of 
former  victims.  The  number  of  such  cases  reported  within  one 
year  is  quite  large,  after  two  years  is  small  and  after  three  years 
is  rare.  The  writer  witnessed  an  outbreak  in  which  the  infection 
seemed  to  have  remained  on  premises  for  four  years.  An  epi- 
demic destroyed  a  herd  that  had  occupied  an  abandoned  house 
and  some  of  the  carcasses  were  never  removed.  The  buildings 
were  then  closed  and  no  stock  had  access  to  it  or  near  it  until  it 
was  again  utilized  by  hogs  four  years  later.  A  typical  outbreak 
occurred,  and  as  they  were  the  only  hogs  affected  in  that  vicinity, 
it  seemed  as  though  the  infection  had  persisted.  In  another  in- 
stance the  period  was  seven  years.  The  period  during  which 
typhoid  may  infect  a  well  or  anthrax  a  premises  is  only  determ- 
ined by  circumstantial  data  upon  such  cases  as  will  permit  the 
elimination  of  other  factors.  If  such  observations  may  be  ac- 
cepted for  those  diseases,  why  not  for  hog  cholera?  If  it  be  true 
that  the  germs  may  live  for  a  year  or  more  in  the  soil,  we  can  then 
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account  for  many  outbreaks,  the  cause  of  which  now  seem  ob- 
scure. 

Against  such  observations  as  to  the  duration  of  the  infection, 
we  find  hundreds  of  farmers  will  place  bunches  of  hogs  on  prem- 
ises where  the  diseased  have  just  been  removed  and  no  bad  re- 
sults follow.  Others  will  feed  the  carcasses  of  the  dead  to  the 
living  in  order  to  produce  an  immunity.  These  diametrically 
opposite  conditions  are  difficult  to  understand,  with  our  present 
knowledge  of  the  disease.  Moreover,  if  the  disease  germs  can 
live  in  the  soil  and  produce  an  infection  when  a  favorable  oppor- 
tunity presents  itself,  then  we  would  expect  infection  on  the  same 
farms  in  succeeding  years.  It  is  the  rule,  however,  that  after  a 
very  severe  scourge  of  cholera,  that  the  premises  will  remain  free 
for  a  few  years.  This  observation  is  further  verified  by  the  fact 
that  if  in  a  township  there  is  a  light  loss  of  from  lo  to  20  per 
cent.,  the  succeeding  year  the  loss  will  probably  be  from  30  to  40 
per  cent,  or  even  more,  but  after  a  loss  of  from  40  to  70  per  cent., 
the  following  year  there  will  be  scarcely  any  trace  of  the  disease. 

This  is  90  universally  true  that  with  the  series  of  charts  of  the 
distribution  of  this  disease  one  can  predict  with  considerable 
accuracy  liie  movements  of  the  disease  for  the  following  year.  In 
any  locality  the  herds  that  escape  one  year  are  particularly  liable 
to  attack  the  succeeding  year,  provided  they  are  kept  under  con- 
ditions similar  to  the  first.  Farms  on  which  no  cholera  has  ever 
existed  are  less  subject  to  infection  than  those  on  which  the  dis- 
ease has  once  gained  a  foothold. 

A  study  was  also  made  of  the  relation  of  age,  to  the  virulence 
of  the  infection.  Hogs  under  five  months  suffer  far  more  than 
those  that  are  older.  Probably  not  more  than  50  per  cent,  of 
hogs  between  the  age  of  five  and  eight  months  become  affected 
or  die  and  probably  not  more  than  10  per  cent,  of  those  that  are 
above  eight  months  contract  the  disease  when  exposed.  There 
are  epidemics  in  which  the  infection  is  of  such  virulent  character 
that  a  much  higher  per  cent,  will  become  affected.  In  outbreaks 
of  swine  plague  a  higher  per  cent,  of  old  hogs  die. 

Studies  were  conducted  upon  some  of  the  minor  influences 
which  would  disseminate  the  disease,  as  exhibitions  at  fairs  and 
public  sales.  These  are  more  important  factors  than  are  gener- 
ally supposed.  The  disease  has  been  carried  for  long  distances  in 
this  manner.  The  present  law  governing  exhibitions  of  stock  is 
very  good  in  many  respects,  and  during  the  time  it  was  enforced 
it  saved  many  times  its  cost.    The  disease  sometimes  occurs  as  a 
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local  epidemic,  covering  an  area  of  from  20  to  35  square  miles, 
in  which  practically  every  herd  will  be  affected  at  one  time,  re- 
gardless of  the  sanitary  conditions  under  which  they  have  been 
kept.  In  these  local  epidemics  the  disease  could  not  have  been 
spread  by  river,  transportation  company,  traffic  or  any  other 
agency  within  police  control.  I  have  witnessed  several  such 
small  outbreaks,  two  of  which  followed  local  showers  and  three 
occurred  during  a  dry  period.  In  such  general  outbreaks  as 
occurred  in  1896,  it  is  impossible  to  account  for  the  simultaneous 
appearance  of  the  disease  in  distant  localities  and  upon  hundreds 
of  farms  in  the  same  vicinity  by  any  ordinary  means  of  communi- 
cation that  is  controllable. 

One  of  the  reasons  for  presenting  the  foregoing  considera- 
tions upon  hog  cholera,  is  to  assist  in  more  clearly  defining  the 
true  nature  of  the  malady.  There  is  an  almost  constant  demand 
that  States  should  exercise  police  power  over  this  disease,  the 
same  as  in  glanders,  Texas  fever  and  other  maladies.  Those 
most  earnest  in  their  demands  fail  to  recognize  the  difference 
between  these  diseases  and  the  size  of  the  problem.  There  are  a 
few  fundamental  principles  that  must  be  recognized  in  determ- 
ining what  steps  may  be  taken  in  exercising  police  control. 

1st.  State  control  may  be  made  a  success  with  those  diseases 
in  which  the  causative  agent  requires  close  contact  of  susceptible 
animals  with  infected  animals  or  furnishings  to  spread  the  dis- 
ease. It  is  against  diseases  of  this  class  that  State  control  is  usual- 
ly directed.  Pleuro  pneumonia  of  cattle  belonged  to  this  class 
and  was  stamped  out.  Glanders  of  horses  is  the  best  type  that 
we  now  find.  When  a  glandered  horse  is  isolated  or  killed  and 
the  bam  and  harness  cleaned,  we  know  that  no  more  cases  will 
spring  up  from  that  source.  Hog  cholera  does  not  belong  to  this 
class. 

2nd.  State  control  may  be  made  a  success  with  those  diseases  in 
which  the  causative  agent,  while  outside  the  body  is  conveyed  by 
some  controllabe  agent.  Such  diseases  are  typhoid  fever  in  man, 
and  Texas  fever  in  cattle.  Typhoid  fever,  in  cities  is  almost  a 
thing  of  the  past,  where  there  is  a  good  board  of  health.  The 
disease  germs  are  conveyed  by  the  water  and  by  securing  a  pure 
water  supply  it  can  be  prevented.  Texas  fever  germs  are  con- 
veyed by  the  tick  and  to  prevent  the  spread  of  that  disease  all 
that  IS  necessary  is  to  guard  against  the  tick.  Hog  cholera  and 
swine  plague    do  not  belong   to  this  class  alone,    as  they  are 
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without  doubt  spread  by   many   means.    Moreover,   the   effort 
to  secure  pure  water  must  be  made  by  the  owner. 

3rd.  State  control  may  be  made  successful  with  those  diseases 
in  which  the  germs  may  live  outside  of  the  body  for  an  indefinite 
time  and  spread  in  numerous  ways,  if  some  means  of  immuniza- 
tion be  known.  The  type  of  such  disease  in  this  State  is  black 
leg.  By  vaccination,  the  cattle  in  the  infected  sections  may  be 
rendered  immune  and  the  loss  be  reduced  to  only  a  very  small 
percentage.  Most  heroic  efforts  have  been  made  to  secure  a 
system  of  vaccination  or  inoculation  for  the  prevention  of  swine 
disease.  The  efforts  in  this  directions  have  been  failures.  There 
are  still  a  few  who  make  claims  of  success,  but  their  methods  can 
not  be  duplicated  by  others  with  good  results.  The  serum  treat- 
ment for  prevention  and  treatment  from  which  much  was  expect- 
ed and  which  has  been  fairly  successful  in  the  hands  of  the  gov- 
ernment experts,  does  not  promise  to  be  a  generally  practicable 
measure.  The  attempts  to  duplicate  the  work  by  private  firms 
have  not  been  encouraging. 

The  method  of  immunizing  in  utero  now  so  much  advertised, 
has  not  been  used  long  enough  to  determine  its  success  or  failure. 

4th.  State  control  may  be  made  successful  if  a  curative  treat- 
ment be  known.  The  best  example  of  such  a  disease  is  sheep 
scab.  The  dipping  of  sheep  and  the  proper  quarantining  of  af- 
fected animals  will  effectually  stamp  out  the  trouble.  No  known 
specific  has  yet  been  discovered  for  hog  cholera.  This  Station 
has  used  more  than  two  tons  of  so-called  cholera  cures.  The 
files  at  the  Patent  Office  were  scanned  for  every  formula,  numer- 
ous prescriptions  were  received  and  all  the  remedies  offered  on 
the  market  were  tested.  The  results  were  negative  and  in  this 
we  agree  with  practically  every  investigator.  The  remedies  now 
so  much  advertised  will  give  way  to  others  in  a  few  years. 

Sth.  State  control  can  only  be  partially  successful  with  those 
diseases  in  which  the  causative  agent  may  live  outside  the  body 
for  an  indefinite  time  and  be  carried  from  place  to  place  by  nat- 
ural agencies  and  no  means  of  immunization  or  cure  be  known. 
Influenza  and  strangles  in  horses  and  grip  in  people  are  types 
of  this  class.  To  know  the  cause  of  these  diseases  does  not  en- 
able us  to  control  them,  further  than  the  efforts  of  the  individual 
can  be  exercised  in  keeping  the  body  in  a  healthy  state  by  care, 
food  and  good  sanitary  surroundings.  In  epidemics  of  swine 
plague  we  certainly  have  an  analogous  condition. 
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It  is  impossible  to  state  definitely  how  much  can  be  accom- 
plished by  police  control.  The  experiments  which  have  been 
conducted  have  been  of  short  duration  or  over  too  small  areas 
to  draw  a  satisfactory  conclusion.  In  practically  all  these  at- 
tempts the  reports  have  been  favorable. 

In  the  government  experiments  in  Iowa  in  1897,  a  canvas  was 
made  of  all  the  farms  to  determine  how  many  hogs  were  lost 
the  year  prior  and  as  rapidly  as  the  disease  was  reported  hogs 
were  killed  and  the  premises  cleaned.  The  results  seemed  to 
show  that  a  considerable  saving  had  been  made  by  the  end  of  the 
year.  The  figures  upon  the  prevalence  of  the  disease  in  any 
given  locality  in  the  State  show  that  little  reliance  should  be 
placed  in  the  apparent  results  unless  continued  in  the  same  place 
for  several  years.  There  might  have  been  a  considerable  decrease 
had  nothing  been  done. 

Minnesota  makes  a  more  systematic  effort  to  prevent  the  oc- 
currence of  hog  cholera  than  any  other  State.  The  work  is  under 
the  State  Board  of  Health,  and  there  is  a  general  enforcement  of 
quarantine  measures  against  any  infected  premises  and  compul- 
sory disinfection.  The  problem  is  simple  there  as  compared  with 
the  conditions  in  our  own  State.  The  total  loss  for  the  whole 
State  of  Minnesota  is  less  than  in  a  single  county  here. 

England  has  tried  to  stamp  out  the  disease  by  slaughter  and 
quarantine.  No  suspected  hogs  can  be  shipped  from  a  swine 
fever  district  within  60  days  from  a  reported  outbreak.  Every 
owner  must  report  all  cases  at  once  to  the  district  inspector.  All 
cars  must  be  disinfected  after  each  trip.  Prior  to  1896  the  work 
was  not  done  under  very  rig^d  regulations. 

The  effect  has  been  to  greatly  reduce  the  number  of  outbreaks 
and  also  the  number  of  diseased  hogs  slaughtered.     The  dis- 

TABLE  Vin. 


Occurrence  of  e^ine  plague  in  Erngland. 

Year. 

Outbreaks. 

Number  slaugbtored. 

1894 

5,682 

56,296 

1895 

6,305 

69,931 

1896 

5,166 

79,286 

1897 

2,155 

40,764 

1898 

2,514 

43.756 
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appointing  thing  is  the  fact  that  the  infected  area  remains  the 
same.  In  the  estimation  of  many  it  is  a  question  whether  the 
saving  in  one  direction  is  not  offset  by  the  expense  of  disinfection 
and  annoyance  to  commence.  Five  years  hence  we  will  be  in  a 
better  position  to  estimate  the  full  value  of  the  work. 

Indiana  sustains  an  annual  loss  of  over  $2,000,000  from  these 
two  diseases.  They  present  unusual  difficulties  for  their  control 
and  before  any  system  can  be  recommended  or  adopted,  a  much 
more  extensive  series  of  experiments  should  be  undertaken  to 
determine  the  best  method.  A  complete  system  of  police  control 
such  as  that  employed  in  England  would  cost  not  less  than  $250,- 
000,  an  amount  too  large  to  be  considered  for  one  moment. 
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THE  PREVALENCE  OF  SHEEP  SCAB. 

By  A.  W.  Bitting,  M.  D.,  D.  V.  M. 

Sheep  scab  is  one  of  the  diseases  for  which  there  can  be  no 
excuse  offered  for  allowing  it  to  exist.  It  is  probably  the  most 
easily  and  cheaply  eradicated  disease  of  farm  animals.  It  is  a 
truly  parasitic  affection  and  the  parasites  can  live  off  the  body 
of  the  host  for  only  a  short  time.  It  cannot  be  conveyed  from 
one  animal  to  another  except  by  close  contact  with  affected  ani- 
mals or  with  the  premises  where  affected  animals  have  been,  and 
it  is  a  disease  that  can  be  completely  stamped  out  by  treatment. 
To  allow  the  disease  to  exist  at  all  is  to  make  dipping  a  necessity, 
and  this  often  at  a  season  of  the  year  when  it  is  attended  by  some 
loss  and  a  great  deal  of  labor  and  inconvenience.  Could  farmers 
only  realize  that  it  costs  more  to  dip  newly  infected  flocks  each 
year  because  of  neglect  to  dip,  or  imperfect  dipping  of  scabby 
sheep,  than  it  would  to  stamp  out  the  disease,  they  might  demand 
that  the  work  be  done  thoroughly  at  one  time. 

In  order  to  determine  to  what  extent  the  disease  prevails  in 
this  State,  a  request  was  made  that  the  State  Statistician  should 
include  the  question  among  his  inquiries.  The  results  of  the  year 
1898  were  published  in  bulletin  No.  80.  The  results  for  1899  and 
1900  are  as  follows: 

TABLE  a. 


The  occurrence  of  sheep  scab  by  counties  in  Indiana 

in  1899  and  1900. 


COUNTY. 


Adams   

Allen    

Bartholomew 

Benton    

Blackford    . . 

Boone  

Brown    

Carroll    

Cass    

Clark    

Clay    

Cliniton   


1809. 


Number 

of 
reports. 


3 

3 

2 

O 

o 

5 
o 

5 

5 

2 

5 

5 


Number 

sbeep 

affected. 


169 
II 

5 
o 
o 
204 
o 

27 
18 

4 
21 

188 


1900. 


Number 

of 
reports. 


Numbei 

sheep 

affected 


2 

5 

3 
I 

I 

5 
I 
2 
2 
4 
3 
6 


3 
119 

28 
4 

74 
161 

79 

57 
20 

35 

9 
122 


50 


TABLE  DC— Continued. 


COUNTY. 


Crawford  . . 
Daviess  . . . . 
Dearborn    . . 

Decatur   

DeKalb    .... 
Delaware   . . 
Dubois    .... 
Elkhart    .... 
Fayette    . . . . 

Floyd   

Fountain    . . 
Franklin    . . . 

Fulton    

Gibson   

Grant    

Greene    

Harrison    . . . 
Hancock   . . . 
Hamilton   . . 
Hendricks    . 

Henry    

Howard    . . . 
Huntington 

Jackson    

Jasper    

Jay   

Jefferson  . . . 
Jennings  . . . 
Johnson    . . . 

Knox    

Kosciusko    . 
LaGrange   . . 

Lake    

LaPorte  . . . 
Lawrence  . . 
Madison    . . . 

Marion    

Marshall    . . . 

Martin    

Miami   

Monroe  . . . 
Montgomery 


1889. 


Number 

of 
reports. 


£ 
2 
O 

0 
2 

3 
6 
6 

3 
I 

7 
8 

3 

5 
8 

2 

4 
5 
6 
8 

2 

5 
5 

3 

I 

7 
3 
5 
6 

3 

3 

3 
o 

6 

o 

4 
6 

3 
3 
5 
6 
8 


Number 

Bheep 
affected. 


14 

12 
O 
O 

35 
409 

39 
121 

248 

3 
149 
361 

159 

35 
404 

4 
18 

372 

595 
290 

71 

49 

196 

22 

3 

269 

12 

23 

55 
20 

36 

240 

o 

69 
0 

21 

102 

5 

63 

95 

36 

798 


1900. 


Number 

of 
reports. 


Number 

sheep 
affected. 


I 

3 

I 

8 
6 

5 

3 
I 

6 

5 
I 

2 

2 

2 

2 

7 
4 
5 
5 

5 
3 
4 
3 
6 

4 
7 
5 
3 
4 
o 

I 
o 
I 
8 

5 
3 
3 
4 
I 

8 


19 

2 

9 
I 

344 
44 

284 
II 
10 

143 
241 

29 
6 

12 

9 
16 

340 
88 

416 
26 

17 
67 
35 
46 
96 
30 
39 

75 
28 

72 
0 
I 
o 
I 

259 
152 
145 

78 

40 

116 

859 
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TABLE  DC— Continued. 


COUNTY. 


Morgan   . . . . 
Newton   . . . . 

Newton   

Noble    , 

Ohio    

Orange    . . . . 

Owen   

Parke   

Perry    

Pike    

Porter   

Posey    

Pulaski    .... 

Putnam    

Randolph    . . 

Ripley    

Rush    

Scobt    

Shelby    

Spencer   

Starke    

Steuben   

St.    Joseph. . 

Sullivan   

Switzerland 
Tippecanoe    . 

Tipton    

Union    , 

Vanderburgh 
Vermillion    . 

Vigo   

Wabash    

Warren    

Warrick    

Washington 
Wayne    . . . . . 

Wells    

White    

Whitley   .... 


1890 

190( 

1. 

Number 

Number 

Number 

Number 

of 

sheep 

of 

sheep 

reports. 

affected. 

reports. 

affected. 

5 

422 

4 

147 

5 

422 

4 

147 

0 

0 

I 

42 

3 

10 

0 

0 

0 

0 

I 

34 

5 

33 

2 

21 

4 

20 

3 

30 

3 

205 

4 

40 

I 

3 

3 

23 

4 

27 

4 

57 

3 

22 

2 

53 

3 

II 

2 

20 

I 

2 

0 

0 

5 

109 

6 

263 

6 

•        38 

3 

20 

2 

87 

4 

32 

5 

229 

6 

74 

I 

I 

0 

0 

2 

22 

3 

10 

2 

4 

4 

13 

2 

7 

0 

0 

2 

5 

I 

3 

3 

32 

2 

4 

4 

842 

5 

453 

3 

30 

0 

0 

5 

39 

4 

162 

2 

269 

I 

200 

I 

28 

2 

12 

I 

5 

0 

0 

I 

14 

I 

I 

2 

13 

i 

7 

2 

24 

4 

10 

5 

179 

2 

26 

6 

21 

0 

0 

3 

9 

I 

2 

6 

52 

5 

20 

5 

260 

7 

480 

2 

75 

6 

96 

4 

73 

I 

4 

320 

9*338 

287 

7,192 
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An  inquiry  addressed  to  the  owners  of  these  sheep  showed  that 
they  had  called  a  sheep  scabby  when  it  had  a  rough  coat  and  not 
produced  by  the  scab  parasite.  This  was  true  for  many  reports 
of  from  one  to  five  or  six.  In  1899  the  report  showed  a  total  of 
9,338  affected  sheep.  Our  estimate  was  that  there  were  about 
7,500  head  of  true  scabby  sheep.  This  year  the  report  shows  7,192 
scabby  sheep  and  our  estimate  based  upon  later  correspondence 
is  that  there  are  about  5,700  true  cases.  This  is  a  fair  decrease^ 
but  is  not  as  large  as  it  should  be.  There  is  less  disease  being 
spread  now  by  shipment  than  formerly,  as  farmers  have  learned 
that  the  rules  and  regulations  upon  dipping  at  stock  yards  are 
very  rigidly  enforced  and  fewer  affected  animals  are  sent  in. 

Our  own  State  laws  are  inadequate  to  handle  the  disease 
properly. 


Piiriliie  Univ.  Agric.  Exp.  Stalion. 


ay-  after  infc.-lion.     Ton 
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UPON  THE  OCCURRENCE  OF  RABIES. 

By  A.  W.  Bitting,  M.  D.,  D.  V.  M. 

In  1896  and  1898  an  attempt  was  made  to  collect  such  data  as 
would  give  a  fair  notion  of  the  prevalence  and  comparative  fre- 
quency of  a  number  of  the  more  important  diseases.  One  of 
these  diseases  was  hydrophobia.  According  to  the  reports  re- 
ceived at  that  time  there  were  about  12  genuine  cases  reported  in 
the  practice  of  20  veterinarians  for  each  year.  In  February  of  the 
present  year  a  query  was  again  directed  to  all  the  veterinarians  in 
the  State  and  from  their  reports  it  is  believed  that  the  number  of 
cases  each  year  is  about  the  same  as  shown  in  the  former  work. 
The  newspapers  frequently  make  reports  upon  the  disease  and 
so  often  they  prove  to  be  erroneous  that  many  people,  including 
physicians,  do  not  believe  that  such  a  disease  exists.  People 
are  rarely  affected  and  the  human  physician  has  little  opportunity 
to  witness  its  effects.  The  veterinarian  does  occasionally  see  af- 
fected animals,  but  these  as  a  rule  do  not  exhibit  all  those  terrify- 
ing characteristics  so  popularly  described.  The  disease  does  oc- 
cur with  sufficient  frequency  to  demand  attention,  but  ought  not 
be  treated  from  either  the  standpoint  of  the  alarmist  nor  as  a 
myth. 

Two  well  defined  outbreaks  of  rabies  have  occurred  within  the 
immediate  vicinity  of  the  Station,  one  in  1892,  at  which  time  three 
dogs  and  a  number  of  sheep  and  hogs  were  affected.  The  second 
occurred  in  the  summer  of  1898,  at  which  time  two  dogs,  three 
horses  and  three  cows  died.  Shortly  after  this  time  five  other 
animals  were  suspected  of  being  diseased  and  were  killed,  but  we 
had  no  opportunity  of  making  an  examination.  On  April  10  of 
the  present  year  a  fox  terrier  was  received  at  the  infirmary  af- 
fected with  the  disease.  The  history  and  symptoms  of  the  cases 
that  occurred  in  1898  were  about  as  follows :  In  the  latter  part 
of  June,  the  farm  dog  had  a  fight  with  a  peddler's  dog.  The 
farm  dog  was  naturally  very  lazy,  but  on  July  12  he  showed  un- 
usual activity  and  followed  the  farmer  part  of  the  day  behind  the 
plow.  Once  in  a  while  he  was  noticed  to  snap  at  the  farmer's 
legs,  but  not  viciously  and  no  notice  was  taken.  On  the  13th  he 
was  still  more  active,  followed  the  plowing  and  once  or  twice 
snapped  so  viciously  as  to  attract  attention.  While  the  house 
was  being  swept  he  snapped  so  viciously  at  the  broom  that  he  had 
to  be  put  out.    On  the  14th  he  became  cross  to  the  stock  and  was 
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seen  to  bite  two  horses  and  later  became  so  cross  that  it  was 
necessary  to  shoot  him.  One  of  the  horses  became  sick  on  the  Sth 
of  August.  He  began  by  looking  dull  and  stupid,  with  intervals 
of  unusual  sensitiveness  to  all  surroundings.  He  was  attracted 
by  all  noises,  refused  to  eat  more  than  a  small  amount,  would 
stand  and  shake  the  head,  champ  the  jaws,  salivate  and  bite  at 
other  stock  or  at  persons.  At  first  he  would  obey  the  owner,  but 
rapidly  became  violent,  tried  to  tear  down  the  stall,  and  was  shot. 
The  second  horse  became  affected  on  August  31.  He  was  ob- 
served to  be  nervous  and  restless,  all  the  time  apparently  paying 
attention  to  something  at  a  distance.  The  horse  showed  unusual 
viciousness  toward  other  horses  in  adjoining  stalls,  but  did  not 
offer  to  injure  the  owner.  He  would  stand  and  rub  the  nose 
against  the  manger  until  it  was  raw.  The  horse  \yas  led  five  miles 
to  the  University.  The  nervousness  increased  and  the  animal 
would  be  startled  at  the  least  noise.  The  horse  ate  and  drank 
Friday  and  Saturday  morning,  but  was  unable  to  do  so  in  the 
afternoon.  Slight  spasms  of  the  neck  muscles  were  observed 
about  Saturday  noon  and  there  were  brief  general  convulsions 
in  the  afternoon.  There  was  continued  walking,  viciousness  de- 
veloped to  an  extreme  degree.  The  animal  would  sit  on  the. 
haunches  and  paw  at  the  ceiling,  and  would  rush  at  the  walls  in 
a  frantic  manner.  He  would  seize  his  legs  with  his  teeth  and  take 
out  large  pieces  of  fleish.  There  were  periods  of  paralysis  of  the 
muscles  of  the  neck  and  chest  so  that  breathing  was  accomplished 
with  great  difficulty.  He  died  of  convulsions  during  the  night. 
The  third  horse  soon  became  affected  on  the  evening  of  Septem- 
ber I  and  the  case  developed  so  rapidly  that  it  was  necessary  to 
kill  her  on  the  next  morning. 

One  cow  became  affected  on  August  20  and  was  shot  on 
August  23 ;  one  died  September  i ;  and  another  was  shot  Sep- 
tember 12.  These  cattle  were  probably  bitten  on  July  14,  th^ 
date  when  the  horses  were  known  to  have  been  bitten.  The 
symptoms  in  the  cattle  developed  less  rapidly  than  in  the  horse. 
They  were  first  obsei-ved  to  be  nervous,  to  step  from  side  to  side 
in  the  stable,  to  suddenly  cease  chewing  and  to  gaze  in  a  fixed 
manner  upon  some  object  usually  at  considerable  distance.  They 
would  eat  and  drink  part  of  the  time.  The  genesic  instinct  was 
intense.  They  would  paw  and  bellow  like  the  male.  A  preg- 
nant heifer  began  straining  and  aborted.  The  eyes  were  wild 
and  staring  and  saliva  flowed  from  the  mouth.  In  the  effort  to 
get  out  of  the  stall  one  animal  inflicted  a  great  deal  of  injury  to 
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herself.  There  was  paralysis  of  the  muscles  of  the  neck  and  back, 
so  that  there  was  the  same  difHculty  in  swallowing  and  breathing 
as  in  the  horse.  Death  came  during  a  convulsion  in  the  animal 
that  was  kept  for  observation. 

In  the  dog  we  have  the  period  of  nervous  excitation  during 
which  time  the  animal  is  alert  and  active;  a  period  of  madness 
during  which  time  he  will  attack  anything  and  inflict  self  injury. 
During  this  period  there  will  be  intervals  during  which  the  animal 
will  be  perfectly  quiet  and  apparently  intently  thinking.  The 
animal  becomes  cross  and  will  attack  anything ;  will  keep  on  the 
move  and  the  genesic  instinct  may  amount  to  a  nymphomania. 
The  final  stage  is  that  of  paralysis,  when  groups  of  muscles  in 
different  parts  of  the  body  are  affected.  The  power  of  swallow- 
ing is  lost.  The  lower  jaw  may  be  paralyzed  and  respiration  may 
be  performed  with  the  greatest  difficulty.  These  different  periods 
merge  into  one  another  so  that  they  cannot  be  separated  by  any 
well  defined  interval.  The  diseases  with  which  hydrophobia  are 
most  often  confounded  in  cattle  are  mad  itch,  due  to  impaction 
with  dry  feed,  and  bassilar  meningitis  in  horses  and  dogs.  In 
all  of  these  diseases  the  history  and  development  of  the  symptoms 
are  different  and  will  so  appear  when  closely  observed. 
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FERTILIZER   TESTS    ON    DIFFERENT  VARIETIES    OF 

TOMATOES. 

By  James  Troop. 

During  the  season  of  1899  a  number  of  experiments  with 
commercial  fertilizers  on  tomatoes  were  carried  on  in  the  differ- 
ent parts  of  the  State  under  the  immediate  supervision  of  the 
Station  chemist.  In  this  same  connection  a  similar  test  was 
made  on  the  Experiment  Station  grounds  in  connection  with 
the  work  of  the  horticulturist.  Some  interesting  results  were 
obtained,  although  they  were  not  so  well  marked  in  all  cases 
owing  to  the  fact  that  the  soil  on  the  Experiment  Station  farm 
is  naturally  more  fertile  than  that  upon  which  the  same  exper- 
iments were  tried  in  other  portions  of  the  State.  The  soil  selected 
was  a  rather  heavy,  sandy  loam,  naturally  underdrained  and  slop- 
ing slightly  to  the  south.  The  plat  occupied  a  space  162  by  99 
feet  or  16,038  square  feet.  Twelve  varieties  were  used  in  the 
experiment.  The  plants  were  all  started  from  seed  in  the  green- 
house, except  two  varieties  which  were  started  from  cuttings, 
and  a  portion  of  these  were  transplanted  once  from  the  seed  bed 
into  pots  before  planting  them  out  into  the  open  ground.  The 
others  were  not  transplanted  at  all,  but  taken  directly  from  the 
seed  bed  to  the  open  ground.  The  varieties  were  planted  in 
rows  running  east  and  west,  while  the  fertilizer  plats  ran  north 
and  south,  across  the  varieties  as  shown  in  the  following  dia- 
gram. 


Dlaspam  Showins  th«  Arrangcmanl  af  the  Plats. 


PImt    Flu   Plat   Pl&t   Ptot   PImt   Pl&t   Plat   FUt 

IX   vm  VII    VI     V     rv     m     n      i 

I  tiro    two    two    two    two    two    two    two  three 


!bNDpiOD... 

)k  Xarir.... 
Tmoker'B  PaTorlte.. 


Hopor  Bright   ■ 

OomblDBlilOD  - . 

Mikado 


Barlr  UlohlffaD.  Mot 


II 
11 


SE 


23 

II 

II 
5° 
s 

3S 


58 

Tables  X  to  XIX  show  the  results  obtained  from  the  ten 
different  plats,  with  and  without  fertilizers,  each  plat  having  the 
same  varieties,  and  each  plat  consisting  of  two  rows,  excepting 
Nos.  I  and  lo,  which  had  three  each.  These  tables  give  the 
kind  and  amount  of  fertilizer,  number  of  plants  per  plat,  number 
of  pounds  of  fruit  per  plat,  average  number  of  pounds  per  plant, 
number  of  fruits  per  plat,  average  number  of  fruits  per  plant  and 
the  number  of  rotten  fruits  per  plat. 

The  first  fruits  were  picked  July  20,  and  the  last  on  September 
25.  Much  the  larger  part  of  the  crop,  however,  was  picked  be- 
tween August  1st.  and  September  5th. : 


TABLE  X. 

The  influence  of  f ertilixers  on  yields  of  tomatoes. 


PLAT  I. 

No  fertilizer. 

Variety. 


Matchless    

Early    Michigan 

D wf.   Champion 

Fordhook   Early 

Trophy   

Beauty   

Trucker's    Favorite 

Stone    

Optimus    

Honor    Bright 

Combination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplanted 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 


Num- 
ber 
plants 
per 

plat 


6 
6 

3 
6 

6 

6 

6 

6 

6 

6 

6 

6 

3 
3 
6 
6 

3 

3 
6 

3 
6 


Num- 
ber 

pounds 
fruit 

iSat. 


60 

55 
II 
12 

64 
69 
77 
89 
89 
68 

79 
82 

34 
31 

84 

72 

47 
22 

63 
46 

44 


Aver- 

pounds 

fruit 

per 

plant. 


10 
9  1—6 

3  2—3 

2 

O  2—3 

2  5—6 
5-6 
5-6 

1—3 
1-6 

3  2—3 
1—3 
1—3 


4 

4 
I 

3 


I 
o 


4 
2 


5 
7 


i^— 3 
1—3 

5  1—3 
7  1—3 


Num- 
ber 
fruits 

pl^t. 


Aver- 

number 
fruits 

plant. 


230 
290 

57 

175 
242 

287 
271 
276 
390 
238 

301 
199 
112 

133 

447 

308 

104 

93 
217 

168 

158 


38  1—3 

48  1—3 

19 

29  I — 6 

40  1—3 

48 

45  1—6 

46 

65 


Num- 
ber 

rotten 

fruits 
per 

plat 


39  2—3    14 


50  1—6 
ZZ  1—6 
37  1—3 
44  1—3 

74Ji 

51  1—3 

34  2—3 

31 

36  1—6 

56 

26  1—3 


TOTALS !io8 


1198 


II. I 


4696 


42.5 


15 
12 

II 

6 

10 

16 

13 
18 

22 


10 
20 

9 
II 

9 
16 

24 
7 
25 
25 
13 


306 


59 


TABLE  XI. 

The  influence  ef  fertilisers  on  yielda  of  tomatoee. 


PLAT  U. 
Muriate  Potash lM2gr. 


Num- 
j    ber 

Nitrate  Soda 1M6  gr. , '*^^^' 

Aaotin 


mgr. 

Add  Pboipliatc 1666  ffr. 


Matchless    

Early  .Michigan. 
Dwf.  Champian. 
Fordhook   Early. 

Trophy   , 

Beauty   


TOTALS 


plat. 


4 
4 
2 

4 

4 
4 


4 
4 
4 


Trucker's   Favorite 4 

Stone    

Optimus    

Honor    Bright , 

Conibinatk>n    4 

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mika<k>,  not  transplanted 

Optimus,  not  transplanted' 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 


4 

2 

2 

4 

4 

2 

2 

4 

2 

3 


Num- 
ber 

pounds 
fruit 
per 
plat. 


72 


Aver- 
age 

pounds 
fruit 
per 

plant. 


Num- 
ber 

fruits 
per 
plat. 


Aver- 

number 
fruits 
per 
plant. 


54 

13^ 

34 

8H 

8 

4 

22 

5^ 

48 

12 

43 

io)i 

41 

loK 

43 

loji 

52 

13 

40 

10 

51 

I2« 

58 

WA 

35 

I7H 

27 

13^ 

51 

12H 

70 

17^ 

41 

2qH 

33 

16^ 

57 

14^ 

42 

21 

27 

9 

877 


12  1—5 


223 

20s 

'45 
114 


169 

180 

165 

287 

184 

263 

153 
108 

127 
261 

236 

117 
209 

77 
153 
IQ4 

3608 


55^ 

51K 
22^ 

28^ 

57 

42ji 

45 
4IJ4 
71H 
46 

65^ 
38^ 
54 

635^ 
65^ 
59 
58^ 
10454 
14^ 

76^ 
26 

50  1—9 


Num- 
ber 
rotten 
fruita 
per 
plat. 


23 

14 

3 

3 
16 

21 

17 

9 
14 

5 

9 
22 

II 

7 
12 
12 

14 
12 

9 

7 

_S_ 

245 


6o 


TABLE  Xn. 

The  Influence  of  fertilisers  on  yields  of  tomatoes. 


Muriate  Potash 9719  gr. 

Nitrate  Soda 776gr. 

Asotin. 406  gr 

Acid  Phosphate 776  gr. 


VARIETY. 


Matchless   

Early  Michigan 

Dwf.  Champian 

Fordhook  Early 

Trophy  

Beatity  

Trucker's   Favorite 

Stone    

Optimus    

Honor   Bright 

Combination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplanted. . . . 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 


Num- 
ber 
plants 

per 
plat. 


TOTALS. 


Num- 
pounds 
fruit 

Pa- 
pist. 


4 

4 

2 

4 
4 
4 
4 
4 
4 
4 
4 
4 

2 
2 

4 
4 

2 
2 

4 

2 

4 


72 


36 
35 

10 

24 
39 
36 
SO 
40 

47 
46 
53 

55" 

28 

25 
42 

59 
36 
44 
45 
35 
45 


Aver- 
age 
pounds 
fruit 
per 

plant. 


Num- 

fruits 

per 

plat. 


829 


9 

5 

6 

9^ 

9 
12^ 

10 

ii« 

iiH 

13 

13H 

14 
12^ 

I0J4 

I4?4 

18 

22 

1754 
11^ 


11^ 


Aver- 
age 
number 
fruits 
pa- 
plant. 


134 

183 

60 

119 
182 

138 

145 

133 
211 

167 

133 
144 

103 

89 
206 
266 

133 
237 
221 
118 

199 


3321 


33J4 

4SH 
30 

29H 
4554 
3454 
3654 
38K 
52H 
41H 
33% 
36 
5IJ4 
44^ 
51^ 
6654 
6654 
1 1854 
SSVa 
59 
49^ 


Num- 
rotten 
fruits 
per 
plat. 


483—5 


12 

12 

6 

I 

I 

19 

8 

13 

13 
10 

9 
16 

5 

2 

18 

7 

16 

8 

8 

12 

27 


223 
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TABLE  Xra. 

The  influence  of  f ertilUers  on  yields  of  tomatoes. 


PI, AT  IV. 

Muriate  Potash 1942  gr. 

Acid  Phosphate 1656  gr. 

VARIETY. 

Matchless    

Early   Michigan 

Dwf.  Champion 

Fordhook  Early 

Trophy   

Beauty   

Trucker's   Favorite 

Stone    

Optimus    : 

Honor   Bright 

Comibination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  tran-splanted 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 

TOTALS 


Num- 
ber 
plants 
per 
plat. 


4 
4 
2 

4 

4 

4 

4 

4 
4 

4 

4 

4 

2 

2 

4 
4 

2 
2 

4 

2 

4 


Num- 
ber 
pounds 
fruit 
per 
plat. 


72 


51 

41 
II 

27 

52 

54 

59 
53 

45 

56 

62 

40 
22 

50 
54 
29 
27 
47 
29 

50 


918 


Aver- 
age 

pounds 
fruit 
per 

plant. 


Num- 
ber 

fruits 
per 

plat 


12>i 

1054 
5J4 
6« 

1354 

13 

13^ 

14^ 
I3>4 

11^ 

14 

I5J4 
20 

II 

12^ 

WA 

13H 
11^ 

14^ 

I2J4 


12H 


200 
200 

51 
130 
228 

194 

115 

193 
268 

168 

198 

136 

145 

97 
212 

240 

78 

141 

171 

147 
204 


3516 


Aver- 
age 
number 

fruits 

per 
plant. 


50 

50 

25^ 

32^ 

57 

4854 

28fi 

48J4 
67 

42 

4954 

34 

72^ 

4854 

53 
60 

39 
7054 
42  Ji 
73 
51 


Num- 
ber 
rotten 
fruits 
per 
plat. 


50 


18 
II 

8 

15 
21 

8 

13 
18 
II 

6 

9 
17 
9 
7 
6 
II 

5 
I 

5 

7 

17 


223 


62 


TABLE  XIV. 

The  influence  ef  fertilisers  on  yields  of  toniatoes. 


PLAT  V. 
No  fertiliser. 


VARIETY. 


Matchless   

Early   Michigan 

Dwf.  Champion 

Ford'hook   Early 

Trophy   

Beauty   

Trucker's   Favorite 

Stone    

Optimus    

Honor   Bright 

Combination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.»  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplanted' 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 


TOTALS. 


Num- 
ber 

plants 
per 
plat. 


4 

4 
2 

4 
4 
4 
4 
4 
4 
4 
4 
4 

2 
2 

4 
4 

2 
2 

4 

2 

4 


Num- 
ber 

pounds 
fruit 
per 
plat. 


72 


30 
40 
i6 

27 
43 
46 
46 
45 
40 
46 
44 
49 
27 
i8 

33 
31 

22 

28 

31 

22 

31 


Aver- 
age 

pounds 
fruit 
per 

plant. 


715 


754 

10 

8 

694 
io>i 

II54 

II54 

10 

IIJ4 
II 

I2J4 

I3H 
9 
8^ 

7J4 
II 

14 

7H 
II 

7^ 


99 


Num- 
ber 

fruits 

per 

plat. 


155 
209 

69 

125 

141 
180 

157 
149 

165 

176 
184 
130 

76 
85 
169 

128 

57 

155 

153 
129 

123 


2915 


-Aver- 
age 
number 
fruits 

plant. 


38K 
52J4 

34J4 

3IJ4 

SSVa 

45 

39K 

37^4 

41^ 

44 

46 

32^ 

38 

42^ 

42ji 

32 

28J4 

77}^ 

3854 

6454 

30^ 


Num- 
ber 

rotten 
fruits 
per 
plait. 


8 

13 

2 

27 

7 

9 
20 

12 

9 

5 

7 
10 

6 

8 

7 
I 

8 

2 

4 
9 
9 


41.5 


183 
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TABLE  XV. 

The  influence  of  fertilisers  on  yields  of  tomatoes. 


PLAT  VI. 

Muriate  potash 11M2  gr. 

Nitntesoda 1M6  gr 

Aaolin ttSgr. 

VARIETY. 

■    '  ■  ■  ■■     —  m 

Matchless    

Early    Michigan 

Dwf.   Champion 

Fordhook   Early 

Trophy   

Beauty   

Trucker's   Favorite 

Stone    

Optimus    

Honor    Bright 

Comhination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  tran^la»te<l< 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transplanted 

TOTALS 


Num- 
ber 

plants 
per 
plat. 


4 

4 

2 

4 
4 
4 
4 
4 
4 
4 
4 
4 

2 
2 

4 
4 

2 
2 

4 

2 

4 
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Num 

ber 
pounds 

fruit 

per 

plat. 


34 
51 
13 
33 
43 
41 
45 
42 
39 
39 
43 
58 
23 

23 

35 
45 

26 
21 

35 
25 

20 


734 


Aver- 
age 
pounds 

fruit 

per 
plant . 


Num- 
ber 
fruits 
per 
plat. 


854 
6^ 

lO^ 
lO^ 

I054 
II54 

m 

iiVa 

13 

ioj4 

8fi 
12H 

5 


ioj4 


126 

203 

48 

71 
62 

63 
68 

24 

89 

51 
81 

Q2 
82 
01 
81 
70 

77 
08 
12 
96 
77 


2792 


Aver- 

n  umber 
fruits 
per 

plant. 


3i}4 

50^ 

24 

42« 

40J4 

40^ 
42 

31 

37H 

45'A 

35^ 

41 

SQ'A 

ASVa 

42^ 

38^ 

54 
28 

48 

I9J4 


Num- 
ber 
rotten 
fruitB 
per 
plat. 


40 


9 
4 

7 

9 
II 
21 

14 
8 

8 

8 

21 

o 

3 
I 

6 

16 

5 
6 

5 
5 
6 


163 
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TABLE  XVI. 

The  influence  of  fertilisers  on  yields  of  tomatoes. 


PI,AT  VII. 

Nitrate  of  soda 1556  gr. 

Asotin tt8gr. 

Acid  phosphate — 1566  gr. 


VARIETY. 


Num- 
ber 
plants 
per 

plat. 


Num- 
ber 

pounds 

fruit 

per 

plat. 


Matchless    

Early   Michigan 

Dwf.   Champian 

Ford'hook   Early 

Trophy   ; 

Beauty  

Trucker's   Favorite 

Stone    

Optimus    

Honor   Bright 

Combination    

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 
Beauty,  not  transplanted. . .- . . . 

Mikado,  not  transplanted 

Optimus,  not  transplanted 

Tropdiy,  not  transplanited 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transplanted 


4 
4 

2 

4 
4 
4 
4 
4 
4 
4 
4 
4 

2 
2 

4 
4 

2 
2 

4 

2 

4 


36 
37 

20 
21 

39 
35 
38 
32 
40 

37 
44 
39 

24 

22 

33 
49 
23 

12 

33 
14 

44 


Aver- 
age 

pounds 
fruit 
per 

plant. 


9 
9K 

10 

5 

8 

10 

9K 
II 

14^ 

12 
II 

8J4 

I2ji 
12 

7 
II 


Num- 
ber 

fruits 
P,er 

plat 


146 

183 

97 
106 

116 

127 

135 
102 

170 

122 

155 

99 

79 
140 

169 

243 

98 

53 
109 

70 

94 


Aver- 
age 
number 
fruits 

Ker 
^   mt. 


39 

45^ 

48J4 

26J4 

29 

31H 

33^ 

2554 

4254 

30J4 

3m 

39y2 
70 

42^ 
6o)4 

49 
26^ 

27  J4 

35 

23^ 


Num- 
ber 
rotten 
fruiU 

plant. 


4 

14 

2 

3 
7 
9 
9 
II 

9 

3 
10 
10 

I 

14 
o 

7 
6 

2 

2 

3 

2 


TOTALS. 


72 


672 


9.9 


2613 


38 


128 
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TABLE  XVn. 

The  infuence  of  fertilisers  on  yields  of  tomatoes. 


PLATT  Vin. 
Nitrate  Soda 1556  gr. 


VARIETY. 


MatcHless   

Early    Michigan 

Dwf.   Champion 

Fordhook   Early 

Trophy   

Beauty   

Trucker's   Favorite 

Stone    

Optimus    

Honor    Bright 

Combination    • 

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplanted 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'tcd 


Num- 
ber 

plants 
per 
plat. 


TOTALS. 


4 
4 

2 

4 
4 
4 
4 
4 
4 
4 


4 

2 
2 

4 
4 

2 
2 

4 

2 

4 


Num- 
ber 

pounds 
fruit 
per 
plat. 


72 


SO 

32 
12 

23 
46 
42 

44 
44 
59 
47 


4    I     57 


Aver- 
age 
pounds 
fruit 

Scr 
ant. 


Num- 
ber 
fruits 
per 
plat. 


53 
27 
27 
40 

51 
25 
25 
33 
23 
37 


797 


12^ 

9 
6 

5>4 
IIJ4 

IOJ4 

II 
II 

IIM 

14^ 
13^ 
13^ 
13^ 

10 

1254 
I2J4 
12^ 

iij^ 
954 


11.25 


119 
i6i 

64 

95 
io6 

143 
145 
ii8 

211 

158 
231 

109 

69 
105 
252 

207 

66 

48 

127 

116 

138 


Aver- 
age 
number 

fruits 

per 
plant. 


2768 


29^ 

4054 

32 

23^ 

2654 

35?4 
36K 

2954 
52H 
39^^ 
57V4 
2754 
345^ 
5254 

63 

51^ 

33 

24 

31H 

58 

345^ 


Num- 
ber 

rotten 
fruits 
pea- 
plat. 


38.8 


23 

3 

5 

3 
12 

16 

20 

10 
8 
7 
7 

14 
6 

5 

3 
8 
2 
o 

3 
3 

7 


165 
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TABLE  XVm.  ^ 

The  Influence  of  fertilisers  on  yields  of  tomatoes. 


PLAT  IX. 
Asotin 2019  gr. 

VARIETY. 

Matchless    

Early    Michigan 

D wf .   Champion 

Fordhook   Early 

Trophy   

Beauty   

Trucker's    Favorite 

Stone    

Optimus    

Honor    Bright 

Combinatioii   

Mikado    

Stone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplanted 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 

TOTALS 


Num- 
ber 

plants 
per 
plat. 


Num- 
ber 

pounds 
fruit 
per 
plat. 


4 
4 

2 

4 
4 
4 
4 
4 
4 
4 
4 
4 

2 
2 

4 
4 

2 
2 

4 
2 

4 


43 
,  35 
15 
23 
39 
43 
53 
43 
59 
58 
70 
6o 

27 

25 
29 
51 
38 
35 

45 
28 

33 


Aver- 
age 
pounds 

fruit 

per 
plant. 


72 


850 


9  ^—3 

lofi 

13^ 

I4J4 

1754 

15 

I3J4 
12^ 

7^ 

19 
17^ 

14 
854 


Num- 

Aver-  • 

ber 

age 

fruits 

number 

per 

fruits 

plat. 

pUnt. 

145 

153 
61 

87 

127 

154 

172 

133 
251 

212 

329 
146 

91 
124 

179 
221 

93 

67 

171 

139 
126 


36H 
3854 

ZoVa 
AiYa 

31H 

38K2 

43 

331/4 
62J4 

53 
82J4 

36^ 

45^ 
62 

44« 

55^ 

46J4 

3354 

42>4 

69 

3iy2 


Num- 
ber 

rotten 
fruits 
per 
plat. 


13 
9 
8 

4 
10 

12 

19 
14 

5 

7 

14 

28 

3 
I 

8 

7 
8 

4 

2 

13 
10 


12.25 


3181 


45.66 


199 
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TABLE  XK. 

The  innuence  of  fertilisers  on  yields  of  tomatoes. 


PLAT  X. 
No  fertillxers. 


VARIETY. 


Num- 
ber 

plants 

per 

plat. 


Matchless    6 

Early   Michigan 6 

Dwf.   Champion 3 

Fordhoak   Early '    6 

Trophy   '    6 

6 
6 
6 
6 
6 
6 
6 

3 

3 
6 

6 
3 

3 
6 

3 
6 


Beauty   

Trucker's   Favarite 

Stone    

Optimus    

Honor    Bright 

Compbination    

Mikado    

^tone  (from  cuttings) 

Lorrillard  (from  cuttings 

Early  Mich.,  not  transplanted. 

Beauty,  not  transplanted 

Mikado,  not  transplanted 

Optimus,  not  transplan'ted 

Trophy,  not  transplanted 

Trucker's  Fav.,  not  transplan't 
Honor  Bright,  not  transpla'ted 


Num- 
ber 

pounds 

fruit 

per 

plat. 


59 

54 

23 

35 
60 

60 

80 

69 
90 

85 

99 

91 

39 

39 

51 
72 

59 

45 
(>1 
47 
51 


Aver- 
age 

pounds 

fruit 

per 

plant. 


Num- 
ber 

fruits 
per 
plat. 


9  5—^ 
9 

7  2—3 

5  5-6 

o 
o 

3  2—3 

5 

4  I — 6 

6J4 

5  1-6 

3 
3 
8H 

2 

9  ^—3 

5 

I  I — 6 

5  2—3 


230 

302 

66 

185 
263 

234 

304 

195 

365 

243 

369 
203 

159 
201 
488 
342 

178 
140 

233 
229 

274 


Aver- 
age 
number 
fruits 
per 
plant. 


38  1—3 
50  1—3 
22 

30  5-^ 
43  5—6 

39 

50  2—3 

32J4 
60  5—6 
40^ 

61H 
IZ  5--6 

53 
67 
81 

57 

59  1—3 

46  2—3 

385-^ 
76  1—6 

45  2—3 


1—3 


Num- 
ber 
rotten 
truits 
per 
plat. 


4 
6 

4 
6 

7 

3 
8 

3 
8 

5 

9 
10 

5 

4 

7 

4 

5 
8 

6 

8 

4 


TOTALS. 


108 


1271 


11.76 


5403 


49 


124 
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A  comparison  of  total  yields  of  the  different  plats  after  reduc- 
ing to  the  same  number  of  rows,  as  affected  by  the  various  com- 
binations of  fertilizers,  and  those  having  no  fertilizers,  is  given  be* 
low,  plat  3  receiving  just  one  half  as  much  fertilizer  as  plat  2 : 

TABLE  XX. 

Summary  of  tomato  f  ertilia;er  results. 


No. 
plat. 


FBRTILIZBB  USBD. 


Total  Tleld 

put. 


I 
2 

3 
4 
5 
6 

7 
8 

9 
10. 


None  

Muriate  potash,  nitrate  soda,  azotin,  acid  phosphate. 
Muriate  potash,  nitrate  soda,  azotin,  acid  phosphate. 

Muriate  potash,  acid  phosphate 

None  

Muriate  poitash,  nitrate  soda,  azotin 

Nitrate  soda,  azotin,  acid  phosphate 

Nitrate  soda  

Azotin   

No  fertilizer 


799  lbs. 
877  lbs. 
829  Irbs. 
918  lbs. 
715  lbs. 
734  lbs. 
672  lbs. 
797  lbs. 
850  lbs. 
847  lbs. 
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TRANSPLANTING  VS.  NON-TRANSPLANTINa 

By  James  Troop. 

As  will  be  seen  by  referring  to  the  previous  tables,  the  follow- 
ing varieties  were  duplicated,  one  set  was  transplanted  and  the 
other  planted  directly  from  the  seed  bed,  viz : — Early  Michigan, 
Beauty,  Mikado,  Optimus,  Trophy,  Trucker's  Favorite,  and 
Honor  Bright.  Contrary  to  the  general  opinion  held  among  gar- 
deners, when  we  sum  up  the  general  averages  of  yields  per  plant 
of  all  varieties,  we  find  that  those  which  were  not  transplanted 
were  ahead  of  the  others  and  the  result  stands  thus : 


TABLE  XXI. 

Table  sho^Hns  average  yield  of  varieties,  transplanted  and 

not  transplanted. 


VARIETY. 

Transplanted. 

Not  transplanted. 

•Eiarly    Michiflran 

9.87  lbs. 
II.Q2  lbs. 
14.04  lbs. 
12.83  lbs. 
II.  I  lbs. 
11.97  lbs. 
II.  5  lbs. 

11.07  lbs. 
11.95  1^^ 
17.26  lbs. 
14.  I  lbs. 
10.43  lbs. 
14.13  lbs. 
9.  0  lbs. 

Beauty   

Mikado    

Optimus   

Trophy    

Trucker's   Favorite 

Honor  Brig^ht 

CUTTINGS  V&  TRANSPLANTED  PLANTS, 

By  James  Troop. 

Cuttings  were  taken  from  plants  of  the  Stone  variety  which 
had  already  borne  a  heavy  crop  in  the  green  house,  and  after 
having  rooted,  were  planted  under  the  same  conditions  as  the 
transplanted  plants  raised  from  seed,  with  the  following  result : 

Stone    from    cutting 15        lbs.  per  plant. 

Stone   from  seed 11 .32  lbs.  per  plant. 

A  difference  in  favor  of  cuttings  of  3.68  per  plant. 
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FBRTIUZBR  EXPERIMENTS  WITH  TOMATOES  IN  GREBN^ 

HOUSE. 

By  James  Troop. 

The  Stone  variety  was  used  for  this  experiment.  The  plants 
were  transplanted  once  before  being  planted  into  permanent 
quarters  in  the  greenhouse.  They  occupied  the  center  bed,  so 
that  they  received  practically  the  same  amount  of  sunlight  and 
heat.  They  were  transplanted  September  25  and  the  first  ripe 
fruit  was  picked  December  16.  The  following  table  gives  the 
plats,  the  kind  and  amount  of  fertilizer  which  each  plant  con- 
tained, and  the  weight  of  the  fruit  which  each  fertilized  plat 
produced : 


TABLE  XXn. 

Fertilixers  on  tomatoes  in  greenhouse. 


3 

4 

5 
6 


8 


Fertilixers  used. 


*"  Muriate  K.  100  grains. 
Nitrate  Na  80  grams. . 


Tankage  50  grams. 
Acid  phosphate  80  grams. 

Check. 


(  Muriate  K.  100  grams, 
\  Nitrate  Na  80  grams., 


Check. 


{Muriate  K.   100  grams. 
Acid  phosphate 


Check. 

(  Muriate  K.  100  grams, 
\  Nitrate  Na  80  grams. 
(^  Tankage  80  grams 


Check. 


i  Nitrate  Na  80  grams 

\  Acid  phosphate  80  grams, 
(^  Tankage  50  grams 


1 
1 

! 
} 

I 


Weiffht  of  fruit. 


pounds. 


51 


50 


47 


53 


55 


ouDoes 


00 


10 


00 


14 
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SUB  V&  SURFACE  IRRIGATION   OF  TOMATOES   IN  THE 

GREENHOUSE. 

By  James  Troop. 

This  was  a  repetition  of  a  similar  experiment  along  this  line 
given  in  last  year's  report  from  this  department.  The  sub  -irri- 
gated bed  was  lined  with  zinc  and  a  layer  of  soft  bricks  for  soil. 
Water  was  applied  from  below.  The  surface  irrigated  bed  was 
five  inches  deep,  filled  with  soil,  and  watered  entirely  from  the 
surface. 

The  results  obtained  from  this  test  during  the  winter  of  1899 
were  slightly  in  favor  of  the  surface  irrigation,  so  far  as  number 
of  fruits  and  weight  were  concerned,  but  the  fruits  from  the  sub- 
irrigated  plat  were  much  larger  and  finer  in  every  way.  The  re- 
sults of  the  present  season's  tests  are  given  below.  They  show 
a  decided  gain  in  weight  of  fruit  from  the  sub-irrigated  plat,  al- 
though the  surface  irrigated  plants  produced  the  greatest  num- 
ber of  fruits. 

TABLE  XXffl. 


Showing  yield  of  sub  ▼••  surface  irrigation* 


Numb^  fruits. 


Weight  of 

fruit 
lbs.   ozs. 


iSub-irrigated    . . 
Surface-irrigated 


Sirb-irrigated    . . 
Surface-irrigate<4 


389 
399 


82       8 

71      12 

Average 

weight 

per  fruit 

2.88  ozs. 

3.39  ozs. 


VARIATION  IN  INDIVIDUAL  PLANTS. 

By  James  Troop. 

It  often  happens  that  a  single  plant  in  a  series  of  tests  like 
the  above,  will  influence  the  yield  to  a  considerable  extent,  so 
that  the  true  difference  produced  by  a  different  combination  of 
fertilizers  is  not  always  apparent.  In  order  to  test  the  amount  of 
variation  in  individual  plants,  14  plants  were  selected  from  a  lot 
that  were  as  nearly  uniform  in  size  and  vigor  of  growth  as  pos- 
sible, and  these  were  planted  in  the  green  house  and  treated  ex- 
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actly  alike  so  far  as  it  was  possible  to  do  so.  The  results  of  these 
tests  gave  a  maximum  variation  in  number  of  fruits  produced  by 
each  plant  of  75  per  cent.  Some  individual  plants  produced 
nothing  but  small  fruits  throughout  the  season.  The  maximum 
variation  in  the  weight  of  fruit  produced  by  each  plant  was  only 
one  and  one-fourth  pounds.  This  emphasizes  the  importance  of 
selecting  the  very  best  individual  plants  from  which  to  obtain 
seed. 


LOCATION  OF  SAN  JOSE  SCALE  IN  INDL^NA. 

By  James  Troop. 

A  part  of  the  duties  of  the  horticulturist  has  been  to  investigate 
the  ravages  of  the  San  Jose  scale  in  the  orchards  and  nurseries  of 
the  State.  The  inspection  of  nurseries  has  for  the  most  part 
been  done  by  assistants  appointed  for  that  purpose,  but  the  inves- 
tigation of  orchards  has  very  largely  been  done  in  person.  Pre- 
vious to  1899  the  San  Jose  scale  had  been  found  in  nine  counties 
in  this  State.  Since  that  time  eight  more  have  been  found  to  be 
infested,  making  17  counties  that  have  been  more  or  less  in-^ 
fested.  These  are  LaPorte,  LaGrange,  DeKalb,  Miami,  Ho- 
ward, Wayne,  Marion,  Morgan,  Jefferson,  Washington,  Clark, 
Gibson,  Vigo,  Clay,  Vanderburg,  Ferry  and  Switzerland.  Of 
these,  LaPorte,  LaGrange,  DeKalb,  Morgan,  Howard  and  Swit- 
zerland are  apparently  free  from  the  scale  at  the  present  time, 
owing  to  the  persistent  efforts  of  the  owners  of  the  infested  or- 
chards in  following  instructions  given  to  destroy  all  badly  in* 
fested  trees,  and  to  freely  use  the  spray  pump  on  the  others. 

Judging  from  our  present  knowledge  of  the  situation,  the 
worst  infested  localities  are  found  in  the  city  of  Indianapolis,  neaf 
the  city  of  Evansville,  and  on  the  "Knobs"  in  Washington  and 
Clark  counties. 
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SWAMP  MUCK. 

By  H.  A.  Huston  and  A.  H.  Bryan. 

In  many  parts  of  Indiana  muck  beds  are  found  which  vary 
in  area  from  a  fraction  of  an  acre  to  over  5,000  acres.  The  for- 
mation of  these  beds  is  due  to  the  growth  and  decay  of  aquatic 
plants.  Where  the  plants  fall  down  and  are  covered  with  water,  on- 
ly a  portion  of  the  organic  matter  is  lost  and  the  remainder  forms 
layers  of  organic  matter  which  is  preserved  by  the  action  of  the 
water  and  is  commonly  known  as  muck.  The  material  com- 
monly called  peat  is  derived  from  mosses  which  grow  in  wet 
places.  The  lower  part  of  the  mosses  decay  and  gradually  pass 
into  what  is  known  as  peat. 

Muck  and  peat  soils  are  exceedingly  fertile,  and  when  properly 
drained  form  our  best  corn  lands.  They  are  also  used  to  some 
extend  for  celery  and  onions. 

It  often  happens  that  muck  lands  that  have  been  laid  with  tile 
in  the  usual  manner  are  not  productive.  The  trouble  is  gen- 
erally with  the  drainage.  On  a  very  limited  area  the  trouble 
may  be  due  to  the  presence  of  iron-compounds.  The  improv- 
ment  of  unproductive  muck  lands  has  been  discussed  in  bulletin 
57  of  this  Station. 

A  muck  bed  is  a  valuable  adjunct  to  a  farm.  Not  only  may 
very  profitable  crops  be  raised  upon  it  when  properly  drained, 
but  the  muck  itself  may  be  used  as  a  manure  for  the  less  fertile 
portions  of  the  farm.  The  chief  manurial  ingredient  in  it  is  nitro- 
gen. Different  samples  show  from  one  half  to  three  per  cent,  of 
nitrogen  in  the  air  dry  material.  The  other  fertilizer  ingredients 
are  usually  present  in  smaller  amounts.  The  muck  may  be 
applied  directly  to  the  land,  but  the  better  method  is  to  use  it 
as  an  absorbent  for  liquid  manures.  Its  high  capacity  for  hold- 
ing water  makes  it  very  useful  for  this  purpose  and  it  will  also 
fix  the  ammonia  formed  in  the  decomposition  of  the  manure. 
Raw  muck  does  not  decompose  very  rapidly,  but  when  mixed 
with  manure  the  fermentation  of  the  manure  extends  to  the  muck 
and  renders  its  plant  food  much  more  readily  available.  When 
it  is  desirable  to  use  it  directly  on  the  land  without  mixing  with 
manure  its  texture  can  be  much  improved  by  exposing  it  in  piles 
to  the  freezing  and  thawing  action  during  the  winter. 

Many  of  the  Indiana  muck  beds  are  underlaid  with  a  bed  of 
marl  which  is  composed  mainly  of  carbonate  of  lime,  and  to  this 
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reference  will  be  made  in  another  article.  Mucks  vary  so  much 
in  composition  that  no  average  composition  can  be  given  which 
would  serve  as  an  approximate  standard  for  reference. 

Such  Indiana  mucks  as  have  been  examined  are  of  high  qual- 
ity. Since  mucks  have  such  a  high  capacity  for  holding  moisture 
it  is  best  to  make  comparisons  on  the  material  from  which  ail 
moisture  has  been  removed,  or  what  is  known  as  the  water  free 
basis. 

The  three  following  Indiana  muck  soils  have  been  under  culti- 
vation about  20  years  and  have  been  continuously  in  com.  The 
land  produces  about  70  bushels  of  com  per  acre. 

The  portion  included  in  the  soil  is  the  part  turned  by  the  plow 
and  is  the  top  six  inches.  The  land  gradually  compacts  and  each 
year  the  plow  tums  up  one-quarter  to  one-half  inch  of  the  sub- 
soil that  has  not  been  previously  disturbed.  The  subsoil  included 
the  black  muck  between  the  soil  layer  and  the  point  where  the 
raw  muck  of  brown  color  was  found.  The  average  thickness  of 
this  black  subsoil  was  about  20  inches. 


Nitrogen  in  ^^ater-free  muck. 

Soil  No.   1 3.61  per  cent. 

Subsoil   No.    1 2.75  per  cent. 

Soil  No.  2 4.00  per  cent 

Subsoil  No.  2 4. 14  per  cent. 

Soil  No.  3 3.83  per  cent. 

Subsoil   No.   3 3.38  per  cent. 


These  mucks  when  fully  dry  contained  about  one-half  mineral 
matter  and  one-half  decayed  vegetable  matter.  The  vegetable 
matter  was  in  such  an  advanced  state  of  decay  that  about  one-half 
of  it  could  be  extracted  as  humus.  The  muck  treated  of  above  was 
derived  from  water  plants  and  not  from  peat  moss,  and  it  is  diffi^ 
cult  to  find  pure  peat  in  Indiana. 

For  purposes  of  comparison  samples  of  muck  and  pure  peat 
moss  in  an  advanced  state  of  decay  were  procured  in  Maine.  The 
muck  had  been  used  for  a  meadow  and  a  hay  crop  had  been  re- 
moved every  year  for  about  175  years.  The  mineral  matter  was 
abour  the  same  in  amount  as  in  the  Indiana  mucks.  The  peat 
contained  only  one  and  three-quarters  per  cent,  of  mineral  mat- 
ter. 
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Nitrogen  in  ^^ater-free   muck  and  peat  from  Maine. 

Muck   soil 1 .  75  per  cent. 

Muck   subsoil    i  .83  per  cent. 

Peat    0.67  per  cent. 

The  peat  contains  less  nitrogen  than  average  peat  from  New 
England. 

It  will  be  seen  that  the  dry  Indiana  muck  contains  a  high  per 
cent,  of  nitrogen,  nearly  double  the  amount  of  nitrogen  contained 
in  the  average  commercial  fertilizer.  Many  inquiries  have  been 
received  asking  if  muck  could  not  be  put  on  the  market  as  a 
commercial  fertilizer.  In  my  opinion  it  will  be  found  much  more 
suitable  for  use  as  an  absorbent  and  an  addition  to  manure.  While 
the  nitrogen  content  of  muck  is  high,  the  nitrogen  is  not  in  a  very 
available  form  and  the  fermentation  caused  by  mixing  it  with 
manure  is  the  best  way  of  making  the  nitrogen  more  available. 
Commercial  fertilizers  are  usually  compounded  on  the  basis  of 
containing  much  more  phosphoric  acid  than  nitrogen.  Water 
free  muck  seldom  contains  as  much  as  one  per  cent,  of 
phosphoric  acid  and  this  is  not  in  a  very  available  form.  If  muck 
were  to  be  mixed  with  acid  phosphate  the  fermentation  necessary 
to  make  the  nitrogen  available  would  not  take  place.  If  the  muck 
were  used  alone  as  a  fertilizer  it  would  contain  such  small  quan- 
tities of  phosphoric  acid  and  potash  that  it  would  have  to  be  rated 
among  commercial  fertilizers  as  a  very  low  grade  and  slowly 
available  nitrogenous  goods,  and  the  amount  of  plant  food  con- 
tained in  a  ton  of  it  could  be  purchased  in  a  more  concentrated 
form  at  less  than  it  would  cost  to  dig,  dry,  grind  and  sack  the 
muck. 

There  is  doubtless  a  good  field  for  the  more  complete  utiliza- 
tion of  the  great  stores  of  plant  food  contained  In  our  muck  beds, 
but  the  muck  should  be  handled  on  the  basis  of  coarse  manure 
and  not  as  a  commercial  fertilizer. 
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MARLS. 

By  H.  A.  Huston,  W.  J.  Jones  and  A.  H.  Bryan. 

The  term  marl,  as  usually  defined,  refers  to  a  mixture  of  amor- 
phous carbonate  of  lime  with  varying  proportions  of  sand  and 
clay.  The  carbonate  of  lime  is  properly  the  characteristic  in- 
gredient. In  common  usage  the  word  has  been  applied  to  very 
different  kinds  of  material  in  different  sections  of  the  country. 
Materials  which  look  like  marl  or  occur  in  beds  located  like 
marl,  but  which  contain  no  carbonate  of  lime  are  in  some  sections 
called  marl.  In  other  places  beds  of  very  pure  carbonate  of  lime 
are  found.  Ordinary  marls  should  not  be  confused  with  the 
noted  green  sand  marls  of  New  Jersey,  which  contain  notable 
quantities  of  phosphoric  acid  and  potash,  and,  before  the  advent 
of  commercial  fertilizers  at  reasonable  prices,  were  extensively 
used  as  a  source  of  these  substances.  Even  the  green  sand  marl 
is  not  of  high  enough  grade  to  justify  shipment  to  any  consider- 
able distance. 

The  Indiana  marls  contain  high  percentage  of  carbonate  of 
lime.  They  are  practically  free  from  phosphoric  acid  and  con- 
tain much  less  potash  than  ordinary  soil.  The  marl  beds  are 
found  under  beds  of  muck,  which  vary  in  thickness  from  a  foot 
to  fifteen  feet  or  more.  The  marl  is  sometimes  mixed  with  some 
organic  matter  of  the  same  general  character  as  the  muck. 

The  agricultural  value  of  the  Indiana  marls  depends  on  the 
carbonate  of  lime  present.  The  nitrogen  present  seldom  exceeds 
one-half  of  one  per  cent,  and  cannot  be  considered  as  available 
until  the  marl  has  been  frozen  and  disintegrated,  and  the  nitro- 
gen changed  in  form  by  soil  organisms. 

Ten  Indiana  marls  showed  the  following  range  in  composition : 

Moisture    0.34  to  0.80  per  cent. 

Organic   matter 3.25  to  6.63  per  ceat. 

Standard   insoluble    0.44  to  3.30  per  cent. 

Carbonate  of  lime: 85.68  to  92.74  per  cent 

Magnesia    0.98  to  i  .76  per  cent. 

Sulfur   trioxid; 0.70  to  i  .02  per  cent. 

Iron  and  alumina 0.46  to  i  .64  per  cent. 

It  will  be  seen  that  carbonate  of  lime  is  the  only  ingredient 
present  in  large  amount.  The  marls  pulverize  very  readily  and 
their  location  near  much  of  the  light  sandy  soil  of  the  ncwihem 
part  of  the  State  renders  them  available  for  use  on  these  lands. 
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These  light  sandy  soils  are  usually  deficient  in  lime  and  the  use 
of  marl  on  such  soil  would  supply  the  necessary  lime  in  a  non- 
caustic  form  and  at  the  same  time  tend  to  improve  the  texture  of 
the  soil  and  make  it  more  retentive  of  moisture.  Since  the  lime 
is  in  such  a  mild  form  large  quantities,  from  five  to  twenty  tons 
per  acre  can  be  used  without  danger  of  damage  to  crops.  These 
marls  would  also  prove  useful  in  improving  the  texture  and  lime 
content  of  heavy  clay  lands ;  but  it  must  not  be  expected  to  pro- 
duce such  striking  effects  as  much  smaller  quantities  of  air 
slacked  lime. 

It  should  be  kept  in  mind  that  these  marls  are  in  no  sense 
complete  fertilizers,  like  stable  manure  and  some  kinds  of  com- 
mercial fertilizers.  The  marls  are  to  be  considered  from  the  stand- 
point of  materials  to  be  used  at  long  intervals,  an  application 
every  seven  to  ten  years,  for  the  purpose  of  making  a  somewhat 
permanent  improvement  of  the  land  and  producing  conditions 
under  which  the  usual  manures  can  be  used  to  better  advantage. 

We  are  often  asked  if  these  marls  cannot  be  mixed  and  sold 
as  commercial  fertilizers.  The  large  amount  required  per  acre 
would  limit  their  use  to  lands  near  the  pits  and  from  what  has 
been  said  above  it  will  appear  that  they  are  in  an  entirely  differ- 
ent class  from  commercial  fertilizers. 

Marls  of  this  composition  are  suitable  for  the  manufacture  of 
cement  and  if  owners  of  marl  deposits  wish  to  exploit  them  com- 
mercially, there  is  a  much  better  outlook  for  them  in  the  cement 
business  than  in  the  fertilizer  trade.  Cement  factories  would,  of 
course,  require  large  thick  beds  of  fifty  acres  or  more  and  with 
as  thin  over  burden  as  possible,  so  as  to  be  assured  of  an  abund- 
ant supply  and  a  moderate  cost  of  mining.  Several  large  cement 
factories  are  now  using  these  marls. 
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EXAMINATION  OF   PROTUBERANCES   ON  SUGAR  BEETS- 

By  H.  A.  Huston  and  A.  H.  Br3^n. 

During  the  beet  harvest  of  1899  a  number  of  sugar  beets  were 
found  which  had  one  or  more  protuberances  on  the  upper  portion 
of  the  roots.  Samples  of  these  were  selected  for  examination. 
The  two  beets  alone  weighed  200  grams,  and  the  protuberances 
removed  from  them  weighed  275  grams. 

One-half  the  material  was  used  for  the  ordinary  analysis  of  the 
juice  and  the  other  half  was  carefully  dried  and  used  for  the  de- 
terminations usually  made  in  feeding  stuffs. 

The  juice  from  the  protuberances  was  very  dark  in  color, 
specific  gravity  1.044;  contained  7.2  per  cent,  of  sugar,  had  a 
purity  co-efficient  of  65,  and  it  required  1.9  c.c.  half  normal  potash 
to  neutralize  25  c.c.  The  juice  of  the  beets  from  which  the  pro- 
tuberances were  removed,  was  light  in  color,  specific  gravity 
i.o6i,  contained  10.6  per  cent,  sugar,  had  a  purity  co-efficient  of 
70.7,  and  it  required  0.6  c.c.  of  half  normal  potash  to  neutralize 
25  c.c. 

The  normal  beets  of  the  same  variety  in  the  field  were  found 
to  contain  at  this  time  15  per  cent,  sugar  with  a  purity  of  87. 

This  shows  that  the  quality  of  the  beet  is  very  seriously  im- 
paired by  the  protuberances.  Examinations  made  of  the  crop  in 
1900  also  confirm  this. 

The  food  analyses,  reduced  to  water  free  basis,  were  as  follows : 

TABLE  XXIV. 


Composition  of  healthy  beets  and  protuberance  of  beete. 


CHBMICAL  SUBSTAMCBS. 


Beets. 


Protuber- 
anoet. 


Edier  extract. 
Crude  protein 
Cniae  fiber... 

Ash    

Carbahydrates 

Total  nitrogen 

Albuminoid   nitrogen 

Amid  nitrogen 

Starch  (by  diastase) 

"Cart>ohydr»tes"  extracted  by  iji%  sodium 
hydrate   


1. 19 
6.50 
6.21 
4.18 
81.92 


1.04 

.31 
5.24 

2.44 


0.85 
14.00 

7.94 
730 

69.91 

2.24 

1.52 

,72 

2.29 

6.40 
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H.  Brien  quotes  in  general  terms  results  of  analyses  of  Stroh- 
mer  &  Stift,  which  are  similar  to  these  so  far  as  relates  to  protein 
and  ash. 

Our  analyses  show  that  the  crude  protein  in  the  roots  is  lower 
than  we  usually  find  in  normal  beets,  while  the  protein  in  the 
protuberances  is  higher.  The  so-called  carbohydrates  extracted 
by  dilute  alkali  is  probably  amoxy  or  hydro-cellulose.  It  is  in- 
cluded in  the  carbohydrates  in  the  usual  food  analysis,  but  cannot 
be  hydrolized  to  produce  any  material  that  will  reduce  Fehling's 
solution.  Beets  affected  with  bacterial  disease  contain  it  in  larger 
quantity  than  normal  beets. 
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THE  CHEMICAL  COMPOSITION  OP  MATERIALS. 

By  H.  A.  Huston  and  A.  H.  Bryan. 

Alkali  incrustation.  The  Station  frequently  receives  letters  re- 
lating to  supposed  alkali  lands,  located  in  different  parts  of  the 
State.  The  rainfall  in  all  parts  of  Indiana  is  too  great  to  permit 
the  existence  of  what  are  properly  known  as  alkali  lands.  In 
most  cases  the  trouble  is  generally  due  to  defective  drainage.  In 
some  instances  a  white  formation  is  found  at  the  surface.  Some 
of  these  were  examined  and  found  to  be  caused  by  a  white  fun- 
gus. One  sample  from  Stillwell,  LaPorte  County,  was  examined 
and  found  to  contain 

TABLE  XXV 

Composition  of  AlKali  incrustation. 


Moisture    ^-11  per  cent. 

Volatile   and   organic  matter^ 20.03  per  cent. 

Sand  and  clay 11.93  per  cent 

Ferrous  oxide 3.94  per  cent. 

Alumnia    8.49  per  cent. 

Lime    0.35  per  cent 

Magnesia    4.42  per  cent 

Sulfur  trioxide   23. 10  per  cent 

Soda    1.70  per  cent 


The  composition  of  this  material  is  very  different  from  what 
constitutes  alkali  in  the  arid  regions.  It  is  mainly  sulfates  of 
iron,  alumina,  and  magnesia.  It  has  a  pronounced  acid  reaction. 
The  iron  is  practically  all  in  the  ferrous  condition.  The  organic 
and  volatile  doubtless  includes  some  sulfuric  acid  driven  off  in 
ignition. 

This  material  is  then  quite  different  from  "alkali"  and  really  is 
a  good  illustration  of  what  constitutes  one  kind  of  acid  soil.  The 
general  treatment  of  this  kind  of  land  calls  for  more  thorough 
under  drainage;  for  local  treatment  slacked  lime  should  be  ap- 
plied and  well  mixed  with  the  soil.  The  lime  should  be  used  at 
the  rate  of  from  one-fourth  ton  to  two  tons  per  acre  and  should 
be  put  on  the  land  a  month  or  more  before  a  crop  is  put  in. 

Black  eye  cow  pea.  The  sample  of  peas  was  received  from 
Mr.  A.  F.  Diehl  of  Leesburg. 
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TABLE  XXVL 


Composition  black  eye  cow  peas« 


CHBMIGAL  SUBSTANCES. 


Air  dry. 


Water  free. 


Moisture   

Ether  extract  

CrtKle  protein 

Fiber 

Ash  

Caroohydrates    

"T^otal  nitrogen 

Albuminoid  nitrogen 

Amids   

Starch  (by  diastase). 


9.56 

2.73 

24.09 

2.94 

4.05 

56.63 


3.84 
3. 57 
0.27 

24.70 


3.01 

26.64 

3.2s 

4.48 

62.62 


4.26 

3.94 
0.32 

27.31 


The  fat,  ash  and  protein  are  somewhait  higher  than  in  analyses 
quoted  from  North  Carolina  and  New  Jersey  for  this  variety, 
while  the  fibre  is  lower.  The  starch  is  much  higher  than  in  the 
soy  bean. 

Dwarf  soy  beans.  Samples  of  the  beans  and  of  the  whole  plant 
were  received  from  Mr.  A.  F.  Diehl  of  Leesburg.  The  whole 
plant  was  to  be  used  for  feeding.  -Both  samples  were  in  excellent 
condition.  The  leaves  of  the  forage  were  green  but  the  pods 
were  white  and  the  beans  fairly  well  ripened. 


TABLE  XXVIL    Composition  of  soy  beans. 


BEANS. 


WHOLE  PLANT, 


Air 
dry. 


Water 
free. 


Air 
dry. 


Water 
free. 


Moisture    

Ether   extract. 
Crude   protein 

Fiber   

Ash    

Carbohydrates 


j "Total  nitrogen 


Albuminoid    nitrogen 

Amid  nitrogen 

Starch  (by  diastase). 


7.63 

14.55 

35.96 

4.19 

4.53 

33.14 


15.75 

38.93 

4.53 

4.90 

35.89 


7.14 

3.07 

20.05 

17.50 
10.53 
41.71 
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21.59 
18.84 

11.34 
44.93 


5.75 
4.96 
0.79 
9.05 


6.22 

5.33 
.89 

9.70 


3.20 

2.38 

.82 

6.25 


3.45 
2.56 

.89 
6.73 
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The  beans  are  about  the  average  for  soy  beans  in  protein,  some- 
what below  the  average  in  fat  and  somewhat  above  the  average 
in  carbohydrates.  It  is  to  be  noted,  however  ,that  only  a  little 
over  one-fourth  of  the  carbohydrates  are  in  the  form  of  starch. 

The  whole  plant  is  somewhat  higher  in  fat  and  a  little  lower 
in  protein  and  fibre  than  the  average. 

Digestion  experiments  have  shown  that  the  fat  and  protein  of 
the  soy  bean  are  readily  digestible. 

Examination  of  water  for  cooking  purposes.  A  sample  of 

water  from  Martinsville  was  sent  to  the  laboratory,  with  a  state- 
ment that  it  was  unsatisfactory  for  domestic  purposes,  and  espec- 
ially for  cooking  beans. 

The  sample  was  found  to  contain  102.2  parts  solid  matter  per 
100,000  and  large  amounts  of  sulfates  were  present. 

Various  methods  of  softening  the  water  were  tried  and  cook- 
ing tests  made  with  the  resulting  products.  Parallel  tests  were 
made  with  distilled  water  and  with  city  water  containing  about 
one-third  as  much  solid  matter  as  that  from  Martinsville.  None 
of  the  methods  of  softening  the  Martinsville  water  proved  ef- 
fective, and  it  seems  to  be  a  water  that  is  too  hard  for  domestic 
purposes  to  admit  of  any  practical  improvement  at  reasonable 
cost.  The  amount  of  water  available  did  not  permit  of  fuller  in- 
vestigation. The  total  solid  matter  in  the  water  is  over  twice  as 
much  as  is  considered  admissible  in  waters  for  domestic  pur- 
poses and  very  much  more  than  is  deskabl^. 

Ash  of  oat  clippings  and  oat  dust.  At  elevators  where  oats 
are  handled  considerable  waste  in  the  shape  of  oait  clippings  and 
oat  dust  is  obtained.  This  is  frequently  burned  and  inquiries  are 
received  in  regard  to  the  value  of  the  ash.  The  ash  from  oat  clip- 
pings obtained  at  Bourbon  was  found  to  contain  4.58  per  cent,  of 
potash  and  2.50  per  cent,  of  phosphoric  acid.  The  ash  from  oat 
dust  obtained  at  Kentland  was  found  to  contain  2.90  per  cent,  of 
potash  and  1.85  per  cent,  of  phosphoric  acid.  Neither  sample 
contained  any  soluble  phosphoric  acid. 

The  potash  in  the  ash  of  oat  clippings  is  nearly  as  great  as  that 
found  in  good  quality  of  wood  ash,  while  the  phosphoric  acid 
present  is  about  double  the  average  amount  in  wood  ashes.  The 
ash  of  the  oat  dust  is  not  of  as  good  quality  as  that  of  the  clip- 
pings, but  it  is  well  worth  saving  and  is  worth  fully  three  times 
as  much  as  leached  wood  ashes,  which  are  still  considered  of 
value  in  some  sections  of  the  country. 

Com  cob  ash.    Considerable  quantities  of  com  cob  ash  accum- 
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ulate  at  elevators  and  the  question  of  the  value  of  the  ash  is  often 
raised.  It  has  long  been  known  that  this  ash  is  of  better  quality 
than  wood  ashes.  In  answer  to  an  inquiry  from  Vincennes  we 
asked  that  a  carefully  drawn  sample  of  the  unleached  ash  be 
sent  us. 

The  analysis  showed  it  to  contain  of  potash  16.03  P^r  cent.,  and 
a  total  phosphoric  acid  of  5.25  per  cent.  The  phosphoric  acid 
was  found  to  be  in  three  forms,  water  soluble  2.87  per  cent.,  re- 
verted phosphoric  acid  2.28  per  cent.,  insoluble  phosphoric  acid 
o.io  per  cent.  Heretofore  only  the  total  phosphoric  acid  in  this 
material  has  been  reported  and  it  has  been  considered  as  all  in- 
soluble and  of  very  little  immediate  value.  The  result  of  our 
work  shows  that  practically  all  of  the  phosphoric  acid  is  in  as 
available  form  as  that  contained  in  the  best  form  of  commercial 
phosphates.  Over  one-half  of  it  is  in  the  form  of  phosphate  of 
potash.  The  high  per  cent,  of  potash  and  the  availability  of  the 
phosphoric  acid  in  com  cob  ash  renders  it  a  very  valuable  fertiliz- 
ing material.  Moreover,  it  is  one  of  the  few  crude  materials  con- 
taining water  soluble  phosphoric  acid  and  at  the  same  time  hav- 
ing a  marked  alkaline  reaction.  This  makes  it  especially  valuable 
for  use  on  heavy  acid  clay  lands  as  it  would  supply  phosphoric 
acid,  and  potash  and  at  the  same  time  correct  the  acidity  of  the 
9oil  and  materially  improve  its  mechanical  condition.  It  should 
be  applied  broadcast,  in  a  finely  divided  condition  and  be  well 
harrowed  in  some  time  before  seeding.  On  account  of  the  read- 
ily soluble  state  of  the  potash  and  part  of  the  phosphoric  acid,  the 
acid  should  be  barefuUy  protected  from  leaching  until  it  is  use3. 

Limestone  for  sugar  beet  factory.  Five  samples  of  limestone 
were  taken  from  different  levels  in  a  quarry  near  Shelby,  Indiana, 


TABLE  XXVflL 

Composition  of  f  ivo  samplos  of  limestone. 


Sample  No 

Insoluble  in  hydro- 
chloric  acid 

Silica    

Iron  and  alumina 

Lfime    

Magnesia    


28.60 
0.60 
1.67 

22.45 
14.40 


45.43 
0.57 

3.85 
16.60 

9.50 


38.31 

0.59 

3.49 
19.20 

10.74 


38.92 

0.83 

2.67 

18.16 

11.26 


45.83 
0.67 

3.96 

16.60 

9.20 
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and  examined  for  the  purpose  of  finding  out  whether  they  are 
suitable  for  use  in  sugar  beet  work. 

For  use  in  beet  sugar  factories  a  fairly  pure  limestone  is  de- 
sired. These  samples  contain  very  high  amounts  of  clay  and 
sand  and  the  large  amount  of  magnesia  present  shows  that  the 
material  is  more  properly  an  impure  dolomite.  The  magnesia 
would  be  objectionable  in  purifying  juices  and  it  would  be  more 
profitable  to  use  the  pure  limestone  from  the  Bedford  or  Bloom- 
ington  region.  There  is  also  better  stone  than  this  in  northern 
Indiana. 

Two  samples  from  Nwth  Judson  showed  an  improvement  in 
lime  content  containing  42.04  and  39.34  per  cent,  of  lime.  The 
purest  commercial  limestones  contain  from  50  to  55  per  cent, 
lime. 

Water  of  the  Kankakee  river.  In  November,  1899,  a  small 
sample  of  Kankakee  river  water  was  received  with  a  request  to 
examine  it,  with  a  view  to  determining  its  suitability  for  use  in 
sugar  beet  factory.  A  qualitative  examination  showed  that  the 
only  objectionable  matter  present  in  any  considerable  quantity 
was  sulfate  of  calcium.  The  total  solid  matter  was  found  to  be 
21.8  parts  in  100,000,  and  of  this  10  parts  were  calcium  sulfate. 
Spencer,  in  his  Handbook  for  Beet  Sugar  Chemists,  states  that 
water  for  factory  use  should  not  contain  over  10  parts  of  calcium 
sulfate  per  100,000.    The  total  solid  matter  in  this  water  is  much 

TABLE  XXIX, 


Cempoaition  of  distiller's  grain*  dried. 


Id  Rample  as 
reoeived 
I>er  oeiit. 


Water  free 
per  cent. 


Moisture    

Ether    extract 

Crud-e  protein 

Fiber  

Ash    

Carbohydrates    

T'otai   nitrogen 

Albuminoid    nitrogen 

Amid    nitrogen 

Starch  (by  diastase). 
Pentosans   


7.64 
13.52 
31.56 
13.40 

1. 71 
32.17 


5. 05 

4.78 

.27 

2.13 

23.17 


14.61 

34.17 

14.72 

1.85 

34.65 


5.46 

5.17 
.29 

2.30 
25.09 
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less  than  that  in  the  water  used  in  beet  factories  in  New  Mexico, 
Utah  and  California.  This  water  is  suitable  for  beet  factory 
purposes  and  it  should  be  noted  that,  since  the  Kankakee  was  low 
at  the  time  of  taking  the  sample,  the  solids  are  likely  to  be  re- 
duced by  rainwater  when  the  river  is  at  a  higher  stage. 

Dried  distillers'  grain.  The  sample  was  received  from  Aurora, 
but  was  made  at  Lawrenceburg. 

This  material  is  of  rather  better  quality  than  the  average  for 
this  kind  of  material.  But  the  product  of  different  distillers  is 
Hable  to  vary  considerably  on  account  of  the  difference  in  raw 
materials  used.  As  a  feeding  stuff  the  main  value  of  this  mate- 
rial is  in  the  protein  and  fat.  Although  a  little  starch  is  indicated 
by  the  diastase  method,  no  reaction  for  starch  could  be  obtained 
with  iodine. 

The  material  has  been  subjected  to  such  exhaustive  fermenta- 
tion that  only  the  more  resistant  carbohydrates  remain,  and  these 
must  be  considered  far  less  digestible  than  starch  of  ordinary 
grains. 

This  class  of  material  is  exported  to  Germany,  where  it  is  well 
liked  for  production  of  both  meat  and  dairy  products.  If  it  can 
be  purchased  at  reasonable  rates  it  should  be  found  a  very  con- 
venient material  in  compounding  rations.  It  belongs  in  that 
group  of  concentrated  feeding  stuff  represented  by  gluten  meals, 
but  only  very  few  mills  make  a  gluten  meal  containing  as  much 
fat  as  this  sample.    See  table  XX  on  page  68. 

Formaldehyde-  In  the  annual  report  of  last  year  we  gave  an 
account  of  some  tests  of  the  various  methods  of  determining 
formaldehyde  and  the  formaldehyde  content  of  some  commercial 
samples.  Three  more  samples  were  examined  this  year  for  the 
Botanical  Department.    The  cyanide  method  was  used: 


TABLE  XXX. 

Formald«h7d«  t««ts  for  strength. 


BOUBOB. 


Henry  Heil  &  Co.  Bottled 
Ho^n  &  Johnson.  Bulk. . 
Eimcr  &L  Amend.    Bottled. 


Formaldehyde  Formiildehyde 


percent, 
by  •Volume." 


per  oeni. 
weight. 


40.8 
40.0 

41.9 


36.9 
37.0 

38.9 
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There  now  seems  to  be  little  difficulty  in  obtaining  commercial 
formaldehyde  containing  40**  by  volume,  which  is  probably  what 
the  manufacturers  mean  by  a  40  per  cent,  solution.  It  would 
be  more  exact  to  express  the  percentage  by  weight. 

Hominy  chop  or  feed.         This  sample  was  drawn  at  the  mill 

at  LaFayette  and  special  care  was  taken  to  obtain  a  representa- 
tive sample. 

It  IS  a  side  product  obtained  in  the  manufacture  of  hominy  or 
of  grits  and  consists  of  the  germs,  the  bran  and  more  or  less  meal. 
The  material  may  vary  considerable,  depending  on  the  grades 
of  materials  which  the  manufacturer  desires  to  make.  The  most 
conspicuous  variation  will  be  in  the  starch. 


TABLE  XXXL 


Chemical  composition  of  hominy  chop  or  feed. 


OHBMIOAL  SUBSTANCES. 


Per 
cent. 


Water  free 
per  cent. 


Moisture   

Ether  extraot 

Crude   protein 

Fiber    

Ash  

Carbohydrates    

Total   nitrogen 

Albuminoid   nitrogen 

Amid   nitrogen 

Starch  (by  diastase). 


8.84 
7  63 

11.50 
4.12 
2.62 

65.29 

1.84 

1.78 

.06 

35.40 


8.37 
12.94 

4.52 
2.87 

71.30 

2.07 

1.96 

.11 

38.83 


This  sample  has  about  the  same  content  of  protein  and  fat  as 
the  average  of  twenty  recent  analyses  made  in  New  England. 
It  is  materially  higher  in  both  protein  and  fat  than  average  dent 
com.  This  material  bears  about  the  same  relation  to  white  corn 
that  bran  does  to  wheat.  As  compared  with  bran  this  material 
is  higher  in  fat  and  carbohydrates  and  lower  in  protein  and  fibre. 

Feeders  state  that  where  hominy  chop  alone  is  used  cattle  are 
apt  to  get  "off  their  feed,"  but  that  this  may  be  avoided  if  a  mix- 
ture of  hominy  chop  and  good  wheat  bran  is  used. 

''Grouiid  oats."  A  sample  of  feed  sold  as  ground  oats  was  re- 
ceived from  Orleans.  The  selling  price  was  stated  to  be  $13.50 
per  ton.    It  had  the  following  composition : — 
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TABLE 


.♦:#:4 


Chemical  composition  of  so-called  "ground  oats. 


ft 


CHBMICAL  SUBSTANCE. 


Moisture  

Ether   extract 

Crude   protein 

Ffber    

Ash    

Carbohydrates   

Total   nitrogen 

Albuminoid   nitrogen 

Amid  nitrogen 

Starch  (by  diastase). 


Ab 

reoelTed 

per 

cent. 


6.55 
2.55 
5.98 

27.43 
6.90 

50.59 


Water 
free 
per 

cent. 


2.73 
6.40 

29.35 

7.50 

54.02 


Averaffe 

oati 

water  free 

per  cent. 


5.6 
13.2 
10.8 

3.4 
67.0 


.95 

.86 

.09 

16.05 


1.02 
.92 
.10 

17.17 


It  is  evident  that  the  material  is  not  ground  oats.  It  resembles 
some  of  the  very  poorest  of  the  "oat  feed"  and  differs  but  little 
from  the  composition  of  oat  chaff. 

The  material  is  too  low  in  fat,  protein  and  real  starch  to  be 
considered  a  concentrated  feeding  stuff  and  $13.50  spent  for 
whole  oats  would  have  procured  more  than  twice  as  much  valu- 
9  able  food  ingredients  as  this  material  contained.  Materials  of  this 
class  have  had  an  important  influence  in  some  States  in  procur- 
ing legislation  requiring  that  commercial  cattle  feeds  shall  be 
sold  with  a  guarantee  showing  the  amount  of  protein  and  fat 
contained  in  them.  Such  laws  speedily  drive  inferior  goods  from 
the  markets  of  the  Slates  where  they  are  in  force,  and  the  infer- 
ior goods  appear  in  greater  quantity  in  States  where  the  con- 
sumer has  no  protection.  Consumers  would  do  well  to  use  great 
caution  in  the  purchase  of  commercial  feeding  stuffs.  In  dis- 
cussing oat  feeds  the  Connecticut  Experiment  Station  states  that 
"no  feeder  can  afford  to  use  them,  however  cheaply  he  can  buy 
them.    They  ought  not  to  have  a  place  in  the  feed  market." 


Hot  house  tomatoes* 

Two  samples  of  tomatoes  grown  in  the  Station  hot  house  were 
analyzed  with  the  following  results : — 
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TABLE  XXXm 

Chemical  composition  of  tomatoes. 


VARIBTY. 

• 

Moisture    

Solid  matter 

Ether  extract 

Crude   protein 

Frber  

Ash  

Carbohydrates   

10  per  cent,  alcohol  extract 

Dextrose  in  alcohol 

Sucrose  by  polariscope. . . . 

Acids   (asmalic) 

Dextrose  by  polariscope . . 


LoriUard. 

94.26 

5. 74 
.29 

1.27 

.50 

.81 

2.87 


Stone. 

92.83 

7.17 
.42 

1.25 

.68 

.84 
3.98 


4.49 
1.32 

.15 

*44 

2.16 


5.60 

1.85 

.10 

«57 
2.6s 


The  reducing  sugars  by  polariscope  were  tried  on  the  fresh 
sample  after  clarifying  with  alumii^  cream.  There  is  noted  a 
discrepancy  between  the  figures  obtained  by  this  method  and  by 
the  gravimetric  method  employed  with  the  alcoholic  solution.  It 
is  interesting  to  note  the  amount  of  material  extracted  by  10 
per  cent,  alcohol.  This  amount  contains  the  sugars,  acids,  color- 
ing matter  in  part  and  more  than  likely  some  of  the  protein  since 
a  larger  part  of  the  nitrogen  in  the  tomatoes  is  not  in  the  form 
of  real  albuminoids,  but  is  in  soluble  form.  The  work  on  thesQ 
samples  was  done  on  samples  partially  dried  at  low  temperature 
on  steam  coils  and  the  drying  finished  in  boiling  water  oven. 
There  was  doubtless  some  toss  of  sugar  caused  by  the  high 
temperature  used,  but  the  results  are  comparable  with  results  of 
the  analysis  of  tomatoes  generally  published. 
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SOWING  CLOVERS  AT  DIFFERENT  DATES. 

By.  J.  H.  Skinner. 

In  the  spring  of  1898  series  of  plats  containing  one-fortieth 
of  an  acre  each  were  laid  out  for  the  purpose  of  testing  four 
varieties  of  clover  sown  at  different  dates.  The  soil  is  a  compact 
loam  with  a  gravel  sub-soil.  The  land  was  in  corn  the  previous 
year  and  sown  to  rye  in  the  fall.  The  following  spring  it  was 
plowed,  well  rolled  and  pulverized.  Just  before  each  sowing  the 
land  was  cultivated  two  inches  deep  with  an  Albion  harrow. 
After  sowing  it  was  run  over  with  a  Breed's  weeder,  and  rolled, 
unless  the  soil  contained  too  much  moisture. 

The  dates  of  sowing  were  April  15,  May  15,  June  15,  July  15, 

August  15,  September  15.  Notes  on  the  condition,  growth,  stand, 

etc.,  of  the  different  sowings  were  taken  November  i,  1898,  and 

are  as  follows : — 

April  solving. 

Red  dovcf — splendid  stand  in  good  condition;  four  inches 
high. 

Akike — equally  good. 

Alfalfa — one-half  stand,  four  to  seven  inches  high ;  plants  yel- 
low and  weak. 

Crimson  cloTcr — one-half  stand ;  plants  in  bunches,  with  large 

vacant  spaces. 

May  sow^lng. 

Red  clover — ^five  to  seven  inches  high ;  splendid  stand. 
Alaike — ^four  to  six  inches  high,  good  stand. 
Allalla — six  to  eight  inches  high,  one-half  stand,  plants  thrifty. 
Crimsoii  clover — one-fifth  of  a  stand ;  plants  healthy. 

June  sow^ing. 

Red  clover — six  inches  high,  good  stand. 

Alsike — six  inches  high,  good  stand. 

Alfalh — 10  inches  high,  good  stand,  thrifty. 

Crimson  clover — four  inches  high,  two-thirds  of  a  stand. 

July  •o'wing. 

Red  clover — one-half  stand,  two  inches  high,  not  thrifty. 
Alsike — one-third  stand,  two  inches  high,  thrifty. 
Alfalfa — three-fourths  stand,  three  to  five  inches  high,  yellow, 
weakly  plants. 
Crimson  clover — one-half  stand,  two  inches  high,  healthy. 
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August  solving. 

Red  cloyer — good  stand,  three  inches  high,  healthy. 

Alsike — good  stand,  three  inches  high,  healthy. 

Alfalh — three-fourths  stand,  three  inches  high,  healthy. 

Crioison  cloYcr — three-fourths  stand,  two  to  four  inches  high. 

September  seizing. 

Red  clover ^ — ^good  stand,  very  small. 
Alsike — ^good  stand,  very  small. 
Alhlfa — ^good  stand,  very  small. 
Grimson  clover — three-fourths  stand,  very  small. 
The  winter  of  1898  and  1899  was  a  severe  one  with  many  sud- 
den changes,  which  was  very  injurious  to  clovers. 
The  following  table  shows  the  yield  on  the  various  plats  in 

TABLE  XXXIV. 

Dates  of  cutting  and  yields  of  clover. 


Date  seeding 

Cutting. 

Red 

AlBike, 

Alfalfa. 

Crimson 

1809. 

Clover. 

cloyer. 

April  15 

First 

135  W^s. 

145  lbs. 

none 

none 

Second 

75  I'bs. 

50  lbs. 

none 

none 

May  15 

First 
Second 

125  lbs. 
62  lbs. 

125  lbs. 
40  lbs. 

45  lbs. 
25  lbs. 

none 
none 

June  IS 

First 

95  lbs. 

120  lbs. 

45  lbs. 

none 

Second 

53  lbs. 

30  lbs. 

25  lbs. 

none 

July  15 

First 
"Second 

55  lbs. 

6olbs. 

45  Its. 
50  lbs. 

none 
none 

August  15 

First 
•Second 

35  lbs. 

80  lbs. 

105  lbs. 
25  lbs. 

none 
none 

September  15 

All  winter 

.  :  ■  -i  i   J  1  ^ 

killed. 

Note: — 2i  was  one-fifth  weeds, 
b  was  two-^fifths  weeds, 
c  was  one-fifteenth  weeds. 


The  table  above  shows  that  the  red  clover  made  the  best  yield 
for  the  April  sowing  with  a  gradual  decrease  for  each  successive 
sowing  until  that  of  September  15,  which  had  been  frozen  out 
completely.  The  alsike  gives  a  similar  record  with  the  exception 
of  the  July  sowing,  which  mad-e  less  than  that  for  August.  This 
was  probably  due  to  the  fact  that  there  was  a  poor  stand,  as  is 
shown  by  the  notes  above.    Alfalfa  shows  very  different  results. 
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The  April  and  May  sowings  were  frozen  out  entirely.  The  June 
sowing  gave  a  small  yield  and  had  many  weeds  in  it;  the  July 
sawing  a  slight  increase  over  that  sown  in  June,  with  many 
weeds;  while  the  August  sowing  made  very  much  the  largest 
yield  and  was  free  of  weeds.  The  entire  failure  of  the  April  and 
May  sowings  of  alfalfa  and  a  gradual  increase  in  yield  for  the 
successive  sowings  is  probably  due  to  three  conditions: — ^the 
weather  at  the  time  of  sowing  and  after ;  the  lack  of  care  in  neg- 
lecting to  mow  and  keep  the  weeds  down ;  then  the  freezing  and 
thawing  broke  a  larger  number  of  roots  and  heaved  many  more 
plants  in  the  early  sowings.  Only  a  few  plants  in  the  August 
sowing  were  severely  injured  by  freezing,  as  the  roots  were  just 
deep  enough  to  hold  fast  to  the  upptr  layer  of  soil,  raising  and 
settling  as  the  soil  did  without  breaking  the  roots.  The  crimson 
clover  was  a  complete  failure,  not  a  single  plant  coming  through 
the  winter  alive. 

This  work  was  taken  up  again  in  the  spring  of  1899.  The  sea- 
son was  a  very  unfavorable  one,  and  insects,  such  as  grasshop- 
pers, squash  bugs  and  potato  bugs,  aided  it  in  destroying  the 
young  plants,  so  that  the  whole  season's  work  was  a  failure. 

Summary. 

1.  Where  the  season  is  favorable,  red  and  alsike  clover  may 
be  sown  as  late  as  June  15,  with  a  reasonable  assurance  of  getting 
a  stand. 

2.  It  is  more  difficult  to  get  a  stand  of  alfalfa  than  either  of 
the  above. 

3.  Alfalfa  requires  that  the  seed  bed  be  more  carefully  pre- 
pared than  that  for  red  or  alsike  clover. 

4.  Alfalfa  cannot  stand  choking  by  weeds.  For  this  reason 
sow  on  clean  land. 

5.  The  plants  themselves  must  be  clipped  with  a  mower  about 
once  a  month. 

6.  Alfalfa  is  easily  winter  killed  the  first  year,  as  many  of  the 
roots  are  broken  by  the  lifting,  due  to  freezing. 

7.  It  was  found  by  leaving  these  clovers  stand  through  a  sec- 
ond winter  that  nearly  all  the  red  and  alsike  were  killed,  while 
the  alfalfa  came  through  the  second  winter  very  much  stronger 
than  it  did  the  first,  with  but  few  plants  injured. 

8.  It  is  very  hard  to  get  a  stand  of  crimson  clover. 

9.  Crimson  clover  will  not  live  through  a  severe  winter  un- 
protected. 
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FORAGE  CROPS. 

By  J.  H.  Skinner. 

The  annual  report  of  1899  gives  a  complete  account  of  the 
work  done  at  Purdue  on  forage  crops  up  to  that  time. 

It  was  with  the  purpose  of  getting  more  data  as  to  the  com- 
parative yields  of  different  crops,  also  to  learn  what  rate  of  seed 
gave  best  results,  that  the  work  was  again  taken  up. 

The  plats  contained  1-18  acres  each.  Two  were  sown  with 
the  same  variety  of  seed ;  one  drilled  in  rows  eight  inches  apart, 
the  other  16  inches  apart.  The  land  was  plowed  seven  inches 
deep  May  25,  and  rolled  down  firmly  and  thoroughly  pulverized. 
Just  before  sowing  a  plank  drag  was  run  over  it,  leaving  a  very 
superior  seed  bed  with  a  smooth  surface. 

The  various  crops  were  sown  May  26  with  a  Crown  drill,  the 
drill  being  set  to  sow  one  bushel  where  the  rows  were  eight  inches 
apart  and  two  bushels  where  16  inches  apart. 

The  season  was  a  favorable  one.  With  the  exception  of  the 
first  part  of  June,  the  rainfall  was  sufficient  and  well  distributed. 
The  crop  was  cultivated  with  a  Breed's  weeder  June  12,  in  order 
to  break  a  crust  which  had  formed  on  the  surface  of  the  soil.  This 
was  the  only  cultivation  given,  as  the  soil  was  in  good  condition 
and  free  from  weeds.  Care  must  be  taken  in  the  use  of  the 
weeder  or  the  injury  to  the  plants  will  be  far  greater  than  the 
benefit.  They  can  be  cultivated  with  a  weeder  when  from  four 
to  eight  inches  high,  if  it  be  done  when  they  are  free  of  moisture, 
that  is  in  the  heat  of  the  day.  If  cultivated  when  smaller  many 
plants  are  destroyed  by  being  broken  off  and  the  same  is  true 
where  they  are  very  much  larger. 

Cowr  peas. 

Only  two  varieties  were  used,  as  we  were  unable  to  procure 
seed  enough  for  as  large  plats  as  we  desired. 

Whip^'poor/will-  This  variety  is  a  thrifty  grower  and  one  of 
the  earlier  ones.  It  produces  long  vines,  which  trail  on  the 
ground. 

The  plat  where  the  rows  were  16  inches  apart,  was  cut  for  seed 
and  gave  a  yield  of  18  bushels  per  acre,  while  the  plat  having 
rows  eight  inches  apart  was  cut  and  put  in  the  silo.  Yield  of 
green  forage  four  tons.  Considerable  loss,  which  c^uld  not  be 
estimated,  would  raise  the  yield  in  both  cases. 
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Black.  This  variety  is  a  vigorous  grower,  making  more  vine 
and  less  grain  than  the  Whip-poor-will.  It  is  also  several  days 
later.    Yield  of  forage  from  four  to  4.5  tons  per  acre. 

Note:— ^It  was  easily  seen  that  where  ithe  rows  were  16  inches  apart  the 
yield  of  beans  was  greater,  wdiile  the  yield  of  forage  was  less,  than  where 
they  were  eight  inches  apart. 

Soy  beana. 

The  soy  beans  showed  just  the  reverse  of  what  occurred  with 
the  cow  peas,  that  is,  that  soys  produced  more  beans  and  less 
forage  where  sown  eight  inches  apart. 

The  soy  bean  grows  upright  and  is  much  more  easily  handled 
and  harvested  than  the  cow  pea. 

Ky8u]^e  is  a  dwarf  which  makes  a  better  yield  of  grain  than 
forage.  It  is  early  and  a  vigorous  grower.  The  estimated  yield 
of  forage  is  2.5  to  three  tons;  grain,  15  bushels. 

Black,  This  variety  did  not  germinate  well,  so  no  comparison 
ss  to  yield  is  possible.  The  few  that  grew  made  a  large  yield  of 
forage  and  small  yield  of  grain.    It  is  a  late  variety. 

Medium  green  is  a  very  promising  variety  which  grows  three 
to  four  feet  high  on  this  soil.  The  leaves  are  large  and  would 
make  splendid  hay.  This  variety  made  from  four  to  4.5  tons 
green  forage  and  16  to  18  bushels  grain  where  harvested.  The 
beans  must  be  cut  before  ripe,  or  they  will  shell  out  badly. 

Sorghums. 

The  sorghum  was  too  thick  in  both  wide  and  narrow  rows, 
and  lodged  badly  on  this  account.  Where  the  rows  were  eight 
inches  apart  it  was  not  so  coarse  as  that  where  the  rows  were  16 
inches  apart.  The  difference  in  the  yield  on  the  different  plats 
was  not  very  great,  but  the  variation  in  yield  of  different  varieties 
was  marked,  as  the  following  table  shows : — 

TABLE  XXXV. 

Yield  of  sorghum. 


VARIETY. 

Rews  eight  Incbes  apart. 

Hows  sixteen  inches  apart 

Per  plat. 

Per  acre. 

Per  plat 

Per  acre. 

'Coleman's    

2540  lbs. 
1650  lbs. 
1660  lbs. 
1550  lbs. 

22.8  tons 

14.9  tons 
14.9  tons 
13.9  ton^ 

2255  lbs. 
161 5  lbs. 
1785  lbs. 
1530  lbs. 

20.3    tons 
14.5    tons 
16.  X  "tons 
13.7    tons 

Folger's   early 

Early    amber 

Early    Orange 
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The  above  table  shows  with  one  exception,  a  greater  yield  for 
the  rows  eight  inches  apart. 

Corn. 

Common  field  corn  and  Stowell's  Evergreen  were  the  only  var- 
ieties used.  Both  grew  well.  The  field  corn  made  a  larger  yield 
but  was  two  or  three  weeks  later  than  the  Evergreen,  which  was 
ready  to  use  by  the  last  of  July.  The  corn  was  not  cut  for  green 
forage,  so  only  an  estimate  of  the  yield  could  be  gotten.  The 
corn  grew  better  and  made  a  much  better  yield  where  drill  was 
set  to  sow  one  bushel  per  acre  in  rows  eight  inches  apart.  The 
yield  is  estimated  at  seven  to  eight  tons  for  the  Evergreen  and 
lo  tJons  for  common  com. 

The  work  done  indicates  that  so  far  as  yield  is  concerned, 
sorghum  stands  at  the  head,  common  corn  second  and  Stowell's 
Evergreen  third. 

The  cow  pea  and  soy  bean  make  a  small  yield  as  compared 
with  the  other  crops  grown,  and  live  stock  must  be  educated  to 
eat  cow  peas  and  soy  beans. 

Only  the  earlier  varieties  of  cow  peas  can  be  depended  on  for 
a  grain  crop  in  this  latitude,  as  the  later  ones  do  not  ripen  before 
the  early  frosts. 

Soy  beans  may  be  made  a  profitable  grain  crop  on  the  proper 
kind  of  soil. 

The  cow  pea  and  soy  bean  both  make  good  hay,  but  are  very 
difficult  to  cure  in  this  section. 

Cow  peas  and  soy  beans  make  a  splendid  green  manuring  crop 
and  may  be  a  valuable  substitute  for  clover  that  has  been  winter 
killed. 
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AN  IMPROVED  COW  STALL 

By  H.  E.  Van  Norman. 

The  ideal  cow  stall  should  have  among  other  requisites,  the 
following :  a  fastener  that  will  hold  the  animal  securely,  be  easy 
to  fasten  when  securing  the  animal  and  to  unfasten  when  turning 
it  out.  The  fastener  should  be  so  arranged  that  there  is  no  danger 
of  the  animal  getting  the  feet  caught  in  it,  and  should  give  the 
maximum  of  liberty  commensurate  with  cleanliness. 

The  stall  should  be  so  constructed  as  to  keep  the  animal  clean 

and  to  absolutely  prevent  any  possibility  of  one  animal  injuring 

another,  either  by  stepping  on  the  udder  or  by  hooking,  also 

prevent  one  from  frightening  another  by  being  able  to  almost 
reach  it. 

The  manger  should  hold  the  necessary  feed  and  roughage, 
keeping  it  within  reach  of  the  animal,  preventing  it  being  gotten 
under  foot  and  should  be  easily  cleaned  of  all  refuse  matter.  Often 
the  owner  of  a  herd  of  cattle  desires  a  stall  that  will  expose  to 
the  visitor's  view  as  much  of  each  animal  as  possible  without 
lessening  the  security  to  his  animals. 

A  stall  should  be  inexpensive  and  strong. 

The  following  is  a  description  of  a  stall  which  has  given  ex- 
cellent satisfaction  in  over  a  year's  service  in  the  Station  cow 
barn,  and  possessing  the  above  mentioned  features.  Fig  2  repre- 
sents the  arrangement  for  two  rows  of  stalls  facing  each  other 


V»t**»i\— <  A\.«»<»— ■'^a^ 


Fig.  2. 

with  the  feeding  alley  raised  to  the  top  of  the  manger,  allowing 
feed  and  hay  to  be  swept  into  the  manger  and  refuse  to  be  swept 
out  of  the  manger  into  the  alley  for'  removal.  The  stall  may  be 
constructed  of  2-inch  lumber,  dressed  on  two  sides,  or  if  to  be 
white-washed  i^-inch  stuff,  rough,  will  hold  the  white-wash  better 
than  if  smooth.  These  are  standard  sizes  of  lumber,  but  i^ 
dressed  and  i^  rough  are  strong  enough.  For  dairy  cows  of 
average  size  stalls,  3  feet  6-inch  from  center  to  center  and  five 
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feet  from  gutter  to  manger  will  be  about  right.  The  animal 
should  have  just  room  to  stand  comfortably  with  hind  feet  an 
inch  from  the  gutter  and  front  feet  just  back  of  A  in  Fig  3.    A 


Pig.  8. 


desirable  arangement  is  to  place  the  timber  A  five  feet  from  the 
gutter  at  one  end  of  the  barn  and  enough  closer  at  the  other  end 
to  fit  the  smallest  animal,  thus  giving  the  stalls  varied  lengths. 
To  build  the  stall.    Place  the  2x6  A  (Fig.  3)  in  position  five 


'«>i«^a  ••>••«.•••  jY"""  — •»••■ 


^ Jt- 


Fig.  4. 


feet  or  less  from  the  gutter,  then  the  raised  feeding  floor  should 
be  built  with  the  joist  S  2^  feet  in  the  clear  from  A ;  then  cut  the 
plank  B  and  fasten  in  place,  and  successively  planks  C,  D  and  E, 


J\  Xxf^^Vv^^ifitOLVt*. 


Fig.  6. 
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holding  them  temporarily  with  a  cleat  until 
F  and  G  are  secured.  To  cut  F  and  G,  lay 
two  pieces  of  plank  on  the  floor,  and  on  the 
one  G  (Fig.  6)  lay  off  the  distance  i  to  2  along 
the  edge  equal  to  the  distance  from  the  top  of 
partition  2,  (Fig.  4)  to  middle  of  manger  on 
top  of  A  at  I,  fig.  4,  then  mark  off  2-3  and 
3-1,  making  the  corner  at  3  exactly  square. 
Ii  will  make  little  difference  if  planks  G  and 
P,  fig.  4,  do  not  touch  at  i.  When  properly 
fitted  toe  nail  G  to  A  at  i,  and  nail  B.  C.  D 
and  E  to  F  and  G;  then  toe  nail  H  and  I  in 
^g^^^^^'^^^^^^^x     place.     The  partition  between  stalls  is  now 

held  securely  in  place  and  the  operation  may  be  repeated  for  as 

many  stalls  as  wanted. 

It  is  well  to  leave  the  planks  B,  C.  D.  E  a  little  long,  or  even 
square  and  when  in  position  draw  lines  from  4  to  5  and  4  to  6, 
fig-  3>  and  saw  off  along  these  lines.  The  ends  of  the  planks  B, 
C,  D  and  E  should  be  covered  with  a  partition  capO,  fig.  3, 
which  holds  them  in  place  and  gives  a  finished  appearance  to  the 
stalls.  In  the  absence  of  the  capping  O,  strips  as  shown  at  P,  fig. 
3,  may  be  used. 

The  bar  J,  fig.  4,  should  be  one  inch  shorter  than  the 
distance  between  partitions  and  made  of  1x3  light,  strong 
wood,  round  corners  and  slides  behind  iron  staples.  K, 
figs.  4  and  7,  which  are  made  of  J-inch  round  iron,  with 
nuts  on  the  end  or  with  a  hole  and  key.  These  staples 
K  should  be  placed  nine  inches  from  the  partition  and 
lower  end  near  the  floor. 

In  the  middle  of  J  place  a  clevis  of  ixi -8-inch  strap 
iron,  in  which  to  fasten  a  common  chain  tie.  Bore  hole 
for  clevis  bolt  just  above  the  middle  of  bar.  This  bar  should  hang 
far  enough  from  the  neck  to  allow  the  cow  to  stand  comfortably 
with  the  head  in  a  natural  position. 

Where  conditions  make  the  feeding  alley  impracticable  the 
front  of  the  manger  may  be  arranged  on  the  plan  of  the  dotted 
lines  in  fig.  3.  If  desired  a  2x2-inch  piece  may  be  run  along  on 
top  of  the  stalls  at  2,  fig.  4,  though  it  is  not  recommended. 

It  has  been  suggested  that  instead  of  the  gutter,  a  drop  be  ar- 
ranged, as  shown  in  Fig.  5.  T  and  U  are  made  of  a  2x6,  split 
diagonally. 


K. 


Pig.  7 
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APPENDIX, 

GIFTS  have  been  made  the  Station  from  time  to  time,  and  acknowl- 
edgment is  herewith  made  to  the  friends  of  the  Station  for  these  favors, 
with  thanks  for  the  same.    The  following  have  d>een  received  from 

The  Hart  Pioneer  ^Nurseries,  Ft.  Scott,  Kan.    lo  tree  protectors. 

S.  Wi.  Rarick,  Markle,  Ind.    Peck  Winter  King  wheat 

•C.  E.  Stubbs,  Secretary,  Fairfield,  Iowa.     Vols.  4,  5,  6  of  the  National 
Register  o'f  French  Draft  Horses. 

Frederick  L.   Hougton,   Secy.,   Brattleboro,   N.   H.     Vol.   16  Holsteinr 
Friesian  Herd  Book. 

C.  R.  Thomas,  Secy.,  Independence,  Mo.     Vols.  20  and  21  American 
Hereford  Record. 

L.  B.  Baker  Mfig.  Co.,  Racine  Junction,  Wis.     Patent  sheep  collar. 

N.  B.  Deatherage,  Richmond,  Ky.    Peck  Swamp  wheat. 

A.  V.  Bradrick,  Secy.,  Shelbyville,  Ind.    Vol.  9  American  Duroc-Jersey 
Record. 

A.  J.  Temple,  Secy.,  Cameron,  111.    Vol.  2  American  Leicester  Rec6rd. 

W.  H.  Morris,  Secy.,  Indianapolis,  Ind.    Vol.  7  Standard  Chester  White 
Record 

H.  M.  Stringfellow,  Galveston.  Tex.     "The  New  Horticulture." 

Mortimer  Levering,  Secy.,  LaFayette,  Ind.     Vols.  12  and  13  American 
Shropshire  Sheep  Record. 

William  E.  Henry,  State  Librarian,  Indianapolis.     Legislative  and  State 
Manual  of  Indiana  for  1899  and  1900. 

Hon.   John    Dryden,    Minister   of   Agriculture,    Ottawa,    Ontario,    Can. 
Reports  Ontario  Department  of  Agriculture. 

Diamond  Crystal  Salt  Co.,  St.  Clair,  Mich,     i  barrel  salt. 

F.  Barteldes,  Lawrence,  Kansas.    Seed. 

Crown  Mfg.  Co.,  Phelps,  N.  Y.    Repairs  to  Crown  Drill. 

Gale  Mfg.  Co.,  Albion,  Mich.    Repairs  Albion  Cultivator. 

W.  A.  Shafor,  Secy.,  Middletown,  Ohio.    Vol.  7  American  Oxford  Down 
Record. 

Hillis  &  Shoptaugh,  Greencastle,  Ind.    One  dust  sxyrayer. 

German  Kali  Works  ,New  York  City.     German  potash  salts  and  var- 
ious publications. 

I-saac  A.  Smith,  Warren,  Ind.    Peck  of  oats. 

S.  J.  Lehman  &  Co.,  Enon,  Ohio.    Seedling  strawberry  plants. 

M.  Matthewson,  Berryton,  Kan.     Package  Kaffir  corn. 

DeLaval  Separator  Co.,  Chicago,  111.    Repair  to  separator. 

Rossville  Distillery  Co.,  LawrenceSurg,  Ind.    Ton  distillery  dried  grains. 
John  Deming,  Brewersville,  Ind.    Winter  oat  seed. 
United  States  Department  of  Ajgriculture,  Washington,  D.  C.    Numerous 
scientific  periodicals,  books  and  seed. 
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AGRICULTURAL  PERIODICALS. 

The  publishers  o^f  the  following  periodicals  have  generously  sent  them 
free  to  the  Station  during  the  year.  These  are  leading  journals  and  are 
used  frequently  by  all  persons  coming  in  contact  with  our  library. 

American  Agriculturist New  York,  N.  Y. 

Agricultural  Epitomist Indianapolis,   Ind. 

AinerKan  Creamery Chicago,   111. 

American  Gardening New  York,  N.  Y. 

American  Grange  Bulletin Cincinnati,   Ohio. 

American  Horticulturist Wichita,   Kansas. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

American    Swineherd Chicago,    111. 

Baltimore  Sun   (weekly) Baltimore,   Md. 

Beet  Sugar  Gazette Chicago,  111. 

Breeders*  Gazette Chicago,   111. 

California  Cultivator , Los  Angeles,  Cal. 

Chicago  Dairy  Produce Chicago,   111. 

Colman*s  Rural  World , St.  Louis*  Mo. 

Creamery  Gazette Des  Moines,  Iowa. 

Creamery  Journal Waterloo,   Iowa. 

Dairy  and   Cream-ery Chicago,   111. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Drainage  Journal Indianaipolis,  Ind. 

Drovers'  Journal Chicago,  111, 

Elgin  Dairy  Report Elgin,   Iowa. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and   Dairy Ames,    Iowa. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  111. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  journal Philadelphia,   Pa. 

Farm  Poultry Boston,   Massw 

Farmers'  Call Quincy,    111. 

Farmers'  Guide Huntington,   Ind. 

Farmers'   Home Dayton,    Ohio. 

Farmers'   Review Chicago,   111. 

Farmers'  Tribune Des  Moines,  Iowa. 

Farmers'  Voice Chicago,   111. 

Feather,  The .•. Washington,  D.  C. 

Field'  and  Farm Denver,  Colo. 

Gazette    (weekly) Cincinnati,    Ohio. 

Golden  Egg St.   Louis,  Mo. 

Grange  Visitor Lansing,  Mich. 

Home  and  Farm Louisville,  Ky. 

Hospedarska   Listy Chicago,    111. 

Indiana  Farmer Indianapolis,  Ind. 

Iowa  Homestead Des  Moines,  Iowa, 

Jersey  Hustler Lebanon,  Ohio. 

Journal  of  Agriculture St.  Louis,  Mo. 
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Kansas  Farmer Topeka,   Kansas^ 

Live  Stock  Journal Chicago,  111. 

Louisiana  Planter New  Orleans,  La. 

Market   Garden Minneapolis,   Minn^ 

Mirror  and  Farmer Manchester,  N.  H. 

Montana  Fruit  Grower Missoula,  Mont. 

National  Farmer  and  Stock  Grower National  Stock  Yards,  111. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farmer Lincoln,   Neb. 

New  England  Farmer Boston,  Mass. 

New  York  Produce  Review New  York,  N,  Y. 

Oregon  Agriculturist Portland,   Ore* 

Our  Horticultural  Visitor Kinmundy,  111.*  Benton  Harbor,  Mich. 

Pacific  Homestead' Salem,   Ore. 

Pacific  Rural  Press San  Francisco,  Call. 

Practical   Dairyman Indianapolis,    In<l» 

Practical  Farmer Philadelphia,  Pa. 

Prairie  Farmer Chicago,   IlL 

Public  Ledger  (daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  Ill- 
Rural   Northwest .Portlan-d,   Oregon. 

Southern  Farm  Magazine Baltimore,  Md*. 

Southern    Planter Richmond,    Va. 

Southern   States Baltimore,    Md. 

St.  Paul  Dairy  Report St.  Paul,  Minn. 

Sttccess  with  Flowers iWest  Grove*  Pa. 

Sugar  Beet Philadelphia,  Pa. 

Swine   Breeders'  Joiu-nal Indianapolis,    Ind. 

Tippecanoe   Farmer LaFayette,    Ind. 

Up  to  Date  Farming Indianapolis,  Ind. 

Wallace's  Farmer Des  Moines^  Iowa. 

Western  Creamery San  Francisco,  CaL 

Western  Fruit  Grower St  Joseph,  Mo. 

Western  Horseman Indianapolis,  Ind. 

West  Virginia  Farm  Review Charleston,  W.  Va^ 

Wisconsin   Agriculturist Racine,   Wis. 

INDIANA   PEKIODICALS. 

Advertiser    • Medaryville. 

American   Standard Frankfort* 

Banner    Bluffton. 

Columbia  City  Mail Columbia  City. 

Democrat    Salem 

Home   Journal LaFayette. 

Hoosier  State Newport. 

LaFayette  Commercial  Gazette LaFayette. 

Lyons*    Herald Lyonsw 

Magnet    Angola. 

Mennonitische    Rtmdschau Elkhart 


lOI 

News    Monon. 

Recorder Rising    Sun. 

Register Crown    Point. 

Silent   Hoosier Indianapolis. 

FOREIGN. 

Agricultural  Gazette  of  New  South  Wales Sidney,  Australia. 

Co-Operative  Farming Sussex,  N.  B. 

Farmers*  Advocate London,    Ontario. 

Farming Toronto,   Canada. 

Queensland  Agricultural  Journal Brisbane,  Australia. 

Besides  the  above,  the  following  periodicals  are  on  file  in  the  Station 

library  as  regular  subscription  journals: 

American  Veterinary  Review New  York,  N.   Y. 

Berichle  -der  Deutsohcn  Botanischen  Gessellschaft Berlin,  Germany. 

Botanisches   Centralblatt Cass  el -Marburg,   Germany. 

Botanische    Zeitung Leipsig,    Germany. 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France. 

Centrallblatt  fur  Bakteriologie Jena,   Germany. 

The    Entomologist London,    England. 

Gardeners'  Chronicle London,    England. 

Journal  fur  Landwirthschaft Berlin,  Germany. 

Journal  of  Comparative  Medicine Philadelphia,  Pa. 

Journal  of  the  Royal  Agricultural  Society  of  England.  .London,  England. 

Journal  of  the  Chemical  Society London,  England. 

Live  Stock  Journal,  The London,  England. 

Veterinary  Journal,  The London,   England. 

Veterinarian,   The London.    England. 

Zentschroft  fur  Analytische  Chemie Weis-baden,  Germany. 
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TRE.A5URERS'     RiLPORT     EXPELRIMENT    STATION. 


As  Treasurer  of  Purdue  University,  I  hereby  submit  my  report 
of  all  moneys  received  during  the  year  ending  June  30,  1900,  on 
account  of  Experiment  Station  funds : 

From  United  States  Government $15,000.00 

From  farm  receipts 1,836.63 

Total $16,836.63 

JAMES  M.  FOWLER, 

Treasurer  Purdue  University. 
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FINANCIAL  dTATEMENT. 

The  Agricultural  Experiment  Station  of  Indiana,  in  account 
with  the  United  States  for  the  year  ending  June  30,  1900. 

DEBIT. 

Received  of  the  Treasurer  of  the  United,  receipts  as 

shown  by  the  Treasurer's  resport $15,000.00 

CREDIT. 

Salaries  $  8,637.70 

Labor   2,717. 19 

Publications  73^ '35 

Postage  and  stationery 77*09 

Freight  and  express 80. 14 

Heat,  light  and  water 526.85 

Chemical  supplies 219. 59 

Seeds,,  plants  and  sundry  supplies 705.01 

Fertilizers    8. 55 

Feeding  stuffs 527.60 

Library  93-92 

Tools,  implements  and  machinery 422. 1 1 

Furniture  and  fixtures 68.30 

Scientific  apparatus 37-90 

Live  stock 53-10 

Traveling  expenses 40. 85 

Contingent  expenses 4-13 

Buildings  and  repairs 148 .  62 


Total $15,000.00     $15,000.00 

I  hereby  certify  that  the  above  is  correct  statement  of  expendi- 
tures in  the  Station  Fund  for  the  year  ending  June  30,  1900. 

E.  A.  ELLSWORTH, 

Secretary  of  Board  of  Trustees. 
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IMPROVEMELNT     FUND     iLXPERIMENT     FARM    FOR 

YEAR  iLNDING  JUNE  30,  1900. 

DEBIT. 

Balance  June  30,  1899 $   414.58 

Receipts  from  farm  for  year  ending  June  30,  1900 1,836.63 

CREDIT. 

Salaries   $  919.14 

Labor    495 .  14 

Heat,  light  and  water 14. 18 

Feeding  stuffs 57  •  30 

Live  stock 40.00 

Contingent  expenses 259 .  30 

Buildings  and  repairs 32.85 

Balance    433 .  30 


Total $2,251.21     $2,251.21 

I  hereby  certify  that  the  above  is  a  correct  statement  of  ex- 
peditures  from  the  Improvement  Fund  for  the  year  ending  June 
30,  1900.  E.  A.  ELLSWORTH, 

Secretary  of  Board  of  Trustees. 


ERRATA. 


Page     12,  line  19  from  bottom,  '^roots''  should  read  shoots. 

Page     20,  last  line,  "11"  should  read  ///. 

Page     27,  sixth  line  from  top,  "grain"  should  read  gram. 

Page  35,  between  eighth  and  ninth  lines  from  bottom,  insert, 
7vlioIe  fruit  was  affected  and  gave  off  the  same  offensive 
odor.  On  March  22  the  tivo.  Strike  out  the  word  "whole" 
commencing  line  eight. 

Page     71,  table  XXIII,  transpose  2.88  and  3.39. 

Page     79,  line  seven,  "amoxy"  should  read  an  oxy. 

Page     80,  table  XXIV,  "alumnia"  should  read  alumina. 

Page  85,  sixth  line  above  table,  "See  table  XX  on  page  68"  should 
read  see  table  XXIX,  page  84. 

Page  90,  table  XXXIV.  The  figures  35  lbs.  under  Red  Clover, 
and  80  lbs.  under  Alsike,  should  be  raised  one  line  to 
represent  the  first  cutting. 

Page     90,  foot  note  under  table.    The  letters  refer  to  the  following 

cuttings : 

a.  First  55  lbs.  red  clover. 

b.  First  35  lbs.  red  clover. 

c.  First  145  lbs.  alsike. 

Page  T03,  in  Financial  Statement,  "Heat,  light  and  water.  .526.85." 
should  read  $426.85. 
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To  the  Governor : 

I  transmit  herewith  the  annual  report  of  the  Purdue  Univer- 
sity Agricultural  Experiment  Station  for  the  year  ending  June 
30,  1901. 

WILLIAM  V.  STUART, 

President  of  the  Board  of  Trustees. 
November  21,  1901. 


To  the  President  of  the  Board  of  Trustees : 

I  herewith  present  the  iourteenth  annual  report  of  the 
Agricultural  Experiment  Station  of  Indiana  for  the  year  ending 
June  30,  1901,  the  same  being  required  by  Section  3,  of  an  act 
entitled  *'An  act  to  establish  agricultural  experiment  stations  in 
connection  with  the  colleges  established  in  the  several  States, 
under  provisions  of  an  act  approved  July,  1862,  and  of  the  acts 
supplemental  thereto,"  and  being  in  accordance  also  with  the  in- 
structions of  the  Department  of  Agriculture. 

This  report  consists  of  a  report  of  the  Director  of  the  Sta- 
tion, a  number  of  contributions  on  station  investigations  by 
members  of  the  Staff,  and  a  financial  report  of  the  Secretary  to 
the  Board  of  Trustees. 

WINTHROP  E.  STONE, 

President. 
November  21,  1901. 
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FOURTEENTH  ANNUAL  REPORT 


OP  THE 


FOR  THE  YEAR  ENDING  JUNE  30,  1901. 


REPORT  OF  THE  DIRECTOR. 


To  President  W,  E.  Stone: 

Sir: — I  herewith  submit  the  fourteenth  annual  report  of 
this  Station,  for  the  year  ending  June  30,  1901. 

The  work  of  the  Station  has  continued  along  the  same  gen- 
eral lines  up  to  the  end  of  this  year.  In  the  Chemical  Depart- 
ment attention  has  been  chiefly  given  to  sugar  beet  tests,  soil 
work,  and  a  limited  amount  of  miscellaneous  determinations. 
The  field  plats  have  remained  as  for  some  years  past,  with  no 
important  change  in  the  work  of  the  Agriculturist.  In  the 
Botanical  Department  there  has  been  a  concentration,  and  less 
field  work  has  been  attempted,  but  considerable  more  pot  and 
greenhouse  work  has  been  in  progress  than  usual.  The  Veteri- 
narian gives  one-half  his  time  to  the  Station,  and  during  the  past 
year  this  has  been  largely  given  up  to  a  study  of  farm  sanitation 
and  the  source  and  character  of  city  milk.  As  the  Veterinarian 
has  also  acted  as  Milk  and  Meat  Inspector  for  the  City  of  La- 
Fayette,  it  has  given  him  unusual  facilities  for  studying  the  sub- 
ject of  city  milk.  Some  attention  has  also  been  given  to  the  sub- 
jects of  hog  cholera  and  sheep  scab.  The  Horticultural  Depart- 
ment work  has  continued  in  the  same  field,  with  no  special  inves- 
tigations of  interest.    The  Live  Stock  Department  has  continued 


Its  work  in  feeding  swine,  and  in  a  limited  way  in  cross  breeding. 
Some  feeding  experiments  on  farm  horses  were  also  inaugu- 
rated. 

The  Station  Staff  has  undergone  one  change,  in  the  resigna- 
tion of  Mr.  Bryan,  the  Assistant  Chemist,  who  severed  his  rela- 
tions with  the  Station  on  January  i,  in  order  to  take  up  com- 
mercial work.    Thus  far  this  vacancy  has  not  been  filled. 

In  connection  with  the  subjects  of  the  Station  work,  and  the 
working  force,  certain  changes  have  been  adopted  by  the  Board 
of  Trustees,  which  I  believe  will  much  add  to  the  general  effi- 
ciency of  this  Station.  This  involves  a  division  of  the  work  in 
the  Horticultural  Department,  and  after  September  i  next,  Pro- 
fessor Troop  will  devote  his  attention  to  the  tree  and  small 
fruits,  while  Mr.  Stuart,  at  present  Assistant  Botanist,  will  be 
promoted  to  the  new  position  of  Associate  Horticulturist,  and 
will  give  his  entire  attention  to  Vegetable  gardening  work.  Mr. 
VanNorman,  who  has  for  this  year  acted  as  an  assistant  of  the 
Director,  will  on  September  i  assume  the  position  of  Dairyman, 
and  give  his  entire  time  to  that  subject,  relieving  the  writer  of  all 
dairy  work.  The  vacancy  caused  by  Mr.  Stuart  in  the  Botanical 
Department  will  be  filled  by  Mr.  Herman  B.  Dorner,  beginning 
September  i.  On  this  same  date  Professor  Latta  will  sever  his 
active  relationship  to  the  Station  as  Agriculturist,  and  Professor 
F.  S.  Johnston  will  take  up  the  field  and  crop  work,  at  first  as 
Associate  Agriculturist.  Professor  Latta  has  for  about  eighteen 
years  had  charge  of  the  experimental  field  plats  at  Purdue,  dur- 
ing which  time  much  careful,  valuable  and  systematic  work  has 
been  prosecuted  under  his  direction.  The  increase  in  his  work 
as  Superintendent  of  Farmers'  Institutes  has  made  it  seem  ne- 
cessary to  cause  this  severance  of  relations  with  the  Station. 
The  general  changes  contemplated,  however,  for  next  year,  it  is 
believed  will  add  materially  to  the  results  secured  by  the  Sta- 
tion. 

Tlie  Station  Maillns  l«ist  has  been  revised  this  year.  It  had 
assumed  large  proportions,  and  the  ordinary  editions  of  bulle- 
tins were  20,000  copies.  Hundreds  of  names  were  on  this  list 
that  had  been  on  it  for  years,  and  from  whom  no  acknowledg- 
ments had  ever  been  received.  An  addressed  private  mailing 
card  was  accordingly  sent  out  to  each  person  on  the  list,  inform- 
ing him  that  the  list  would  be  revised,  and  requesting  an  ac- 
knowledgment if  future  bulletins  were  desired. 
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On  June  30,  1901,  the  new  list  consisted  as  follows: 

Names  of  persons  in  Indiana 5,694 

•*        •*  other  states 1,077 

British  America 35 

*  *  other  foreigcn  countries 29 

Indiana  periodicals  621 

Periodicals  outside  of  Indiana 119 

Total 7,575 

Publioations  have  been  issued  during  the  year  as  follows : 

PAMPHLET  BULIJSTINS. 

BvUetin  Ho.  83,  Vol.  X,  August,  1900,  pp.  107-114.  Tests 
of  small  fruits.    By  James  Troop,  Horticulturist. 

BvUetin  No.  84,  Vol.  X,  September,  1900,  pp.  1 15-142. 
Growing  lettuce  with  chemical  fertilizers.  By  William  Stuart, 
Assistant  Botanist. 

BiiUetin  No.  86,  Vol.  X,  October,  1900,  pp.  143-150.  Chry- 
santhemum rust.    By  J.  C.  Arthur,  Botanist. 

BvUetin  No.  80,  Vol.  X,  December,  1900,  pp.  151-158.  On 
the  amount  of  water  m  slop  fed  fattening  pigs.  By  C.  S.  Plumb, 
Director,  and  H.  E.  VanNorman,  Assistant. 

BvUetin  No.  87,  Vol.  XI,  March,  1901,  pp.  26.  Formalin  as 
a  preventive  of  oat  smut.  By  William  Stuart,  Assistant  Bo- 
tanist. 

BvUetin  No.  88,  Vol.  XI,  May,  1901,  pp.  27-38.  Systems  of 
cropping  with  and  without  fertilization.  By  W.  C.  Latta,  Agri- 
culturist and  J.  H.  Skinner,  Assistant. 

NEWSPAPER  BULLETINS. 

No.  86,  July  19,  1900.  The  Hessian  Fly  (Cf^rUhmiyia  destructor) 
By  James  Troop,  Horticulturist. 

No.  87,  August  I,  1900.  Shall  Indiana  farmers  continue  to 
grow  wheat?    By  W.  C.  Latta,  Agriculturist. 

No.  88,  October  6,  1900.  Influenza  of  cattle  and  sheep.  By 
A.  W.  Bitting,  D.  V.  M.,  Veterinarian. 

No.  89,  November  30,  1900,  Sugar  Beet  Experiments  in  In- 
diana.   By  C.  S.  Plumb,  Director. 

No.  90,  February  27,  1901,  Black  knot  of  the  plum  and 
cherry.    By  James  Troop,  Horticulturist. 

No.  91,  March  27,  1901,  Rape  and  its?  cultivation.  By  J.  H. 
Skinner,  Assistant  Agriculturist. 
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periment  Station,  Lafayette,  Indiana,  for  the  year  ending  Jun^e 
30,  1900,  pp.  104,  Plate  I,  figs.  6. 

The  State  appropriation  for  a  new  Hall  for  the  School  of 
Agriculture  at  Purdue  University,  will  be  the  means  of  adding 
materially  to  the  accommodations  of  the  Experiment  Station. 
The  class  rooms  now  in  the  Experiment  Station  building  will  be 
abandoned  on  the  occupancy  of  the  new  structure,  and  thus  the 
Station  will  come  into  the  use  of  valuable  room. 

There  are  several  rather  important  improvements  that  are 
desirable  for  the  future,  as  affecting  the  interests  of  this  Station. 
Most  important  of  these,  is  the  desirability  of  a  sub-station  in 
southern  Indiana,  where  experiments  on  soils  and  soil  fertility 
mav  be  undertaken.  The  home  station  atLaFavette  is  located  on 
a  soil  of  superior  natural  surface  fertility,  but  underlaid  deeply 
with  a  very  porous  gravel.  It  is  not  suited  to  certain  experimental 
work,  and  in  times  of  drouth  our  crops  suffer  severely.  Further, 
while  the  use  of  commercial  fertilizers  in  the  State  is  constantly 
increasing,  the  station  has  no  land  subject  to  its  control  where 
experiments  may  be  conducted  with  crops  and  fertilizers  under 
satisfactory  or  suitable  conditions.  Southern  Indiana  uses  large 
amounts  of  fertilizer,  and  a  sub-station  in  that  section  of  the 
State,  would  offer  a  valuable  opportunity  for  the  Station  to 
carry  on  investigations  of  importance,  at  present  quite  impossi- 
ble with  the  limited  funds  at  our  command.  An  appropriation 
by  the  State  seems  a  necessity  if  such  a  sub-station  is  to  be  a  pos- 
sibility. Some  years  ago  some  co-operation  experiments  were 
undertaken  in  Orange  and  Munroe  counties,  but  the  conditions 
were  not  as  satisfactory  as  they  would  have  been  if  the  work  had 
been  on  land  controlled  by  the  Station.    This  is  a  subject  worthy 

careful  consideration  for  the  future. 

For  years  this  Station  has  conducted  research  work  on 
edible  mushrooms.  About  1895  a  mushroom  cellar  was  con- 
structed of  planks  covered  with  soil.  Here  edible  mushrooms 
were  grown  and  important  work  undertaken.  This  cellar,  how- 
ever, was  made  of  old  planks  and  this  winter  the  roof  completely 
caved  in  and  the  cellar  was  ruined.  The  subject  of  edible  mush- 
rooms is  an  important  one,  as  much  valuable  work,  quite  new  in 
character,  may  be  conducted  in  this  special  field.  In  view  of  this 
it  is  desirable  that  a  new  brick  modern  mushroom  cellar  be  con- 
structed at  this  Station,  that  this  work  may  be  prosecuted.  Plans 
are  already  drawn  for  such  a  structure,  which  will  cost  approxi- 
mately $560  to  $600. 

Respectfullv  submitted, 

-     -         '     •  C.  S.  PLUMB, 

Director. 


TWO  WEEDS:     HORSE   NETTLE  AND  BUFFALO  BUR. 


By  J.  C.  Arthur. 


Some  weeds  are  harmless  vagrants,  others  are  insidious 
usurpers;  the  one  kind  is  unsightly  but  easily  overcome,  the 
other  requires  vigorous  and  persistent  onslaught.  Of  the  latter 
sort  are  the  two  comparatively  infrequent  visitors  on  Indiana 
farms,  the  horse  nettle  and  the  buffalo  bur.  It  is  because  these 
weeds  are  decidedly  noxious,  aggressive,  and  very  properly  at- 
tracting more  and  more  attention,  that  the  information  in  this 
article  is  presented. 

Both  of  these  weeds  are  of  purely  American  origin,  and  can 
not  be  inveighed  against  as  foreign  intruders  that  should  have 
been  kept  out  of  the  country.  One  comes  from  the  south  and 
the  other  from  the  west,  and  neither  from  any  great  distance. 
If  cultivated  farms  had  not  taken  the  place  of  the  original  prair- 
ies and  oak  openings  in  this  fair  State,  the  horse  nettle  and  the 
buffalo  bur  would  still  be  unknown  within  our  borders. 

Although  of  very  different  general  appearance  and  habits 
of  growth,  these  two  weeds  are  closely  related,  both  being  so- 
lanums,  the  horse  nettle,  Solarium  Varolinense^  and  the  buffalo 
bur,  Solanu/n  rostratum.  Some  of  their  near  relatives  are  well 
known  plants  of  diverse  qualities.  On  the  one  hand  are  such  es- 
teemed vegetables  as  the  potato,  Solanum  tuberosum^  and  egg 
plant,  Solanum  melongena^  on  the  other  hand  are  poisonous 
weeds  like  the  climbing  nightshade,  Solanum  dulcamara^  with  its 
attractive  scarlet  berries,  and  the  black  nightshade,  Solanum 
nigrum^  found  in  gardens  and  fields.  Other  close  relatives  are 
prized  for  ornamental  purposes,  as  the  trailing  or  climbing 
greenhouse  vine,  Solanum  jasminoides^  and  the  old  fashioned 
house  plant,  the  Jerusalem  cherry,  .  Solanum,  paeudocapsicum. 
Such  knowledge  or  relationship  serves  among  other  things,  to 
explain  certain  resemblances  in  flower,  fruit  or  leaf,  that  the  two 
weeds  exhibit,  but  it  does  not  go  far  in  providing  suggestions  to 
the  cultivator  for  checking  their  advance  or  getting  rid  of  their 
presence. 


lO 
HORSE  NETTLE. 

This  weed  is  occasionally  called  Sand  Brier,  in  Delaware 
the  name  Sodom  Apple  is  much  used,  and  according  to  Pro- 
fessor Stanley  Coulter  it  is  known  as  Tread  Softly  among  the 
negroes  of  southern  Indiana.  There  are  probably  other  local 
names,  but  almost  everywhere  in  the  State  where  it  is  common 
the  name  of  Horse  Nettle  has  become  well  fixed. 

The  plant  has  a  general  resemblance  in  its  growth  to  the 
potato,  but  without  such  abundant  foliage.  It  becomes  one  or 
two  feet  high,  and  is  somewhat  spreading,  or  even  straggling 
when  in  rich  soil.  The  leaves  are  from  two  to  six  inches  in  length 
and  like  those  of  the  potato  variable  in  outline.  The  pale  blue 
or  white  flow.ers,  an  inch  across,  arranged  in  racemose  clusters, 
have  a  close  resemblance  to  those  of  the  potato,  and  also  the 
round  yellow  berries  that  follow  are  like  potato  balls,  but  not  so 
large.  The  stem  and  leaves  are  somewhat  sparingly  beset  with 
rather  stout  yellow  prickles,  often  a  quarter  of  an  inch  long,  that 
are  straight,  smooth  and  sharp,  and  make  the  plant  disagreeable 
to  handle  and  duly  respected  by  animals.  It  is  probably  from 
these  prickles  that  the  plant  derives  its  name  of  Horse  Nettle, 
although  they  have  no  stinging  qualities  like  those  of  a  true  net- 
tle. A  characteristic  of  the  plant  that  makes  it  especially  per- 
nicious as  a  weed  is  the  habit  of  sending  its  roots  deep  into  the 
soil  and  extending  them  laterally  to  considerable  distances.  The 
main  roots  are  from  an  eighth  to  a  quarter  of  an  inch  thick,  are 
long  lived,  persisting  from  year  to  year,  and  whenever  broken 
will  send  up  sprouts  to  start  new  plants.  Plowing  and  partial 
cultivation  often  act  on  this  account  to  increase  and  spread  the 
weed  rather  than  to  check  it.     (See  fig.  1.) 

The  plant,  therefore,  is  easily  identified  by  its  long,  spar- 
ingly branched,  perennial  roots,  its  sparingly  prickly  stem  and 
leaves,  its  potato-like  flowers  and  its  smooth  yellow  fruit. 

The  horse  nettle  was  originally  an  inhabitant  of  the  south- 
ern states,  from  North  Carolina  to  Texas.  It  has  gradually 
crept  northward  as  cultivation  of  the  soil  and  facilities  for  trans- 
portation have  increased,  until  now  it  extends  from  the  Gulf  of 
Mexico  northward  to  Connecticut,  southern  Ontario,  northern 
Indiana,  Illinois  and  Nebraska.  The  continuation  of  its  travels 
northward  depends  not  only  upon  tillage  and  ready  carriage,  but 
upon  the  capacity  of  the  plant  to  adapt  itself  to  the  colder  winters 
and  more  severe  climate  of  northern  regions.  So  far  as  Indiana 
is  concerned  it  has  invaded  every  part  of  the  State,  and  is  rapidly 


making  itself  a  permanent  factor  in  ihe  weed  problem  of  every 

county. 

Tbe  first  printed  re- 
port of  its  occurrence 
in  Indiaaa  was  made 
bv  Professor  C.  R, 
Barnes  in  1876.  He 
reported  it  from  Jeff- 
erson county  on  the 
Ohio  river.  But 
we  Iftarn  from  Pro- 
fessor Stanley  Coul- 
ter, whose  earlj  home 
was  in  that  county, 
that  it  was  probably 
a  very  common  and 
troublesome  weed  in 
the  region  even  before 
that  time.  It  is  now 
very  abundant  in  all 
the  counties  lying 
along  the  Ohio  river, 
and  rather  common 
throughout  the  south- 
ern half  of  the  State, 
while  in  the  northern 
half  it  is  found  spar- 
ingly, but  in  increas- 
ing numbers.  It  put 
in  an  appearance  on 
the  college  farm 
about  1895,  having 
come  through  impure 
field  seeds. 


vw' 


,— ttoou  or  Horse  Nettle  Wtea 


le  tamed  up  Id  photocraphlng). 


surrace  of  tbe  soil;  v. 
lie  plow  at  the  previous  spring  plonlOK; 
year  earlier.   Ttiree  deep  lateral  shoots 
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Letters  of  inquiry,  accompanied  with  specimens  of  the 
weed,  have  been  received  at  the  station  from  the  following  per- 
sons, in  the  order  named : 

HORSE  NETTI«E  REPORTS. 


CORRESPONDENT 

COUNTY 

POST    OFFICE 

DATE  OF  LETT'R 

Pleas,  El  wood 

Vigo 

Terre   Haute.. 

Dec. 

3,   1894 

Nash.  J.  G 

Clark 

Bethlehem 

Dec. 

10,   1894 

Jackson,   Joseph.. 

White 

Wolcott 

July 

27,   1897 

VanNatta.  J.  C? 

White 

Brookston 

Aug:, 

29,   1898 

Dawson,  J.  E 

Clay 

Brazil   

Aug. 

29,    1898 

Collins,  E    H 

Hamilton,.. . 

Carmel 

July 

28,   1898 

Hoover,  D.  F 

Jay  

Pennville 

Oct. 

20,    1898 

Mcllvaine,  A.  R . . 

Henry 

L/Cwisville 

July 

4.   1900 

VanNatta,  J.  C... 

White 

Brookston 

Oct. 

4,   1900 

Fluegel,  W.  G.... 

Elkhart  .... 

Nappanee 

June 

25,   1901 

Wood,  J.  B 

Madison. . . . 

Summitville 

Sept. 

21,   1901 

Voreis,  L/ 

Marshall  . . . 

Hibbard  

Oct. 

1,   1901 

To  the  above  may  be  added  the  following  county  reports 
taken  from  the  "Catalogue  of  Plants  of  Indiana,"  1899,  by  Pro- 
fessor Stanley  Coulter,  of  Purdue  University :  Tippecanoe  (Alida 
M.  Cunningham),  Daviess  (H.  J.  Clements),  Jefferson  (Charles 
R.  Barnes),  Gibson  and  Posey  (J.  Schneck),  Clark  (J.  F.  Baird 
and  J.  L.  Taylor),  Franklin  (O.  M.  Meyncke),  Vigo  (W.  S. 
Blatchley),  Noble  (W.  B.  VanGorder),  Putnam  (D.  T.  Mac- 
Dougal),  Vermillion  (S.  G.  Wright),  Decatur  and  Shelby  (J.  C. 
Ballard),  Hamilton  and  Marion  (G.  W.  Wilson),  Fayette  (Robert 
Hessler),  Montgomery  and  Bartholomew. 

The  data  here  recorded  are  displayed  on  an  accompanying 
map  of  the  State.  It  will  be  seen  that  the  reports  have  come 
from  the  whole  length  and  breadth  of  the  State,  but  are  most 
numerous  from  the  central  part  where  the  weed  is  now  attract- 
ing most  attention,  and  less  so  from  the  northern  part  where  it 
is  yet  rare,  and  from  the  southern  part  where  it  is  so  common  as 
to  be  known  to  most  cultivators. 

The  horse  nettle  prefers  deep,  rich  soil  with  a  considerable 
admixture  of  sand,  through  which  the  long  roots  may  readily 
penetrate,  but  will  grow  in  all  kinds  of  soil  when  once  estab- 
lished. Imperfectly  cultivated  fields,  especially  after  being 
turned  over  into  meadows,  are  particularly  in  danger  of  being 
occupied.  Plowing  tends  to  cut  up  the  roots  and  thus  multiply 
the  number  of  plants. 
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1  Lake 

2  Porter 

3  Elkhart 

4  LaGrange 

5  Marshall 

6  Noble 

7  White 

8  Tippecanoe 

9  Jay 

10  Madison 

11  Montcromery 

12  Boone 

13  Hamilton 

14  Henry 
16  Vermillion 

16  Putnam 

17  Marion 

18  Shelby 

19  Fayette 

20  Vigo 

21  Clay 

22  Bartholomew 
28  Decatur 

24  Franklin 

25  Sullivan 

26  Daviess 

27  Jefferson 

28  Qibson 
20  Clark 
90  Posey 


Map  of  Indiana,  showing  the  distribution  by  counties  of  t\/o  weeds:  Horse  Nettle 
(Solatium  Carolincnse),  Indicated  by  a  circle,  and  Buffalo  Bur  (ASokmumrosfratum),  in* 
dieated  by  a  star. 


14 

The  natural  means  of  distribution  is  undoubtedly  by  seeds 
for  the  most  part.  The  soft  yellow  berries  are  attractive  to  ani- 
mals, especially  birds,  providing  a  delicate  morsel.  The  small 
indigestible  seeds  are  thereby  distributed  to  considerable  dis- 
tances. The  seeds  may  also  become  an  impurity  in  commercial 
seeds,  especially  of  farm  crops,  but  on  account  of  the  juicy  char- 
acter of  the  berry  in  which  they  are  enclosed  it  is  rather  difficult 
for  them  to  be  freed  from  the  pulp,  or  to  escape  the  usual  clean- 
ing process  if  retained  in  the  dried  berry.  The  plants  on  the 
college  farm  are  supposed  to  have  been  introduced  with  the  seed 
of  the  sugar  beet. 

Where  there  is  already  a  beginning,  the  multiplication  of 
the  plants  within  a  limited  area  is  very  rapid,  both  by  means  of 
the  numerous  many  seeded  berries  and  by  sprouts  from  the  ex- 
tensive root  system.  Plowing  and  subsoiling  as  a  rule  hasten 
the  process. 

In  exterminating  this  weed,  the  first  step  is  to  limit  as  much 
as  possible  any  further  multiplication  of  individual  plants  or 
their  extension  outside  the  original  area.  This  is  to  be  done  by 
removing  the  tops  wherever  they  appear,  and  thus  prevent  seed- 
ing. But  the  roots  in  the  soil  will  still  continue  to  send  up  shoots 
with  g^eat  persistency.  To  remove  the  last  vestige  of  growth 
requires  drastic  and  uninterrupted  methods. 

Two  principal  methods  are  open  to  the  cultivator  for  rid- 
ding the  land  of  this  pernicious  weed ;  hoed  crops  and  smother- 
ing. If  hoed  crops  are  adopted,  the  land  should  be  cultivated 
until  planted;  then  corn,  beets,  or  some  such  crop  should  be 
used.  After  the  crop  appears  above  ground,  horse  and  hand  hoes 
should  be  applied  unsparingly  until  harvest,  cutting  the  weeds 
away  well  below  the  surface  of  the  ground.  The  longer  shoots 
the  plant  is  forced  to  produce  in  order  to  again  spread  leaves  to 
the  air  and  light,  the  greater  will  be  the  exhaustion  of  the  root 
system  and  the  less  time  it  will  have  in  which  to  recuperate  be- 
fore again  being  cut  down.  In  this  way  the  growth  becomes 
feebler  and  feebler.  But  to  be  eventually  effective,  no  oppor- 
tunity during  the  whole  season  must  be  given  through  a  period 
of  negligence  for  any  considerable  growth,  and  consequent  re- 
gaining of  vigor.  Plowing  the  field  at  the  end  of  the  season  will 
expose  some  of  the  enfeebled  roots  to  the  action  of  frost  and 
complete  their  destruction.  A  second  season  of  similar  vigilance 
will  usually  remove  all  trace  of  the  weed. 

If  the  method  of  smothering  is  adopted,  the  ground  is  given 
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up  to  some  thick,  rapidly  growing  crop,  such  as  rape,  barley, 
millet  or  oats,  which  will  take  possession  before  the  weed  is  able 
to  make  much  headway.  The  crop  should  be  sown  thickly,  and 
on  a  good  soil  will  so  shade  the  ground  that  only  a  light  growth 
can  be  made  by  the  weed.  If  rape  is  chosen,  the  field  may  be 
pastured  after  the  rape  has  made  a  good  stand,  or  it  may  be  cut 
and  fed  to  stock.  After  the  crop  has  been  removed,  whichever 
one  has  been  chosen,  the  land  may  be  plowed  and  harrowed  oc- 
casionally until  time  for  sowing  clover  or  winter  rye.  The  har- 
row will  bring  many  roots  to  the  surface  to  be  killed  by  expos- 
ure. Afterward  the  clover  or  rye  will  choke  down  the  horse  net- 
tle in  late  fall  and  early  spring  following;  and  then  the  whole 
may  be  turned  under  as  a  green  fertilizer,  and  the  land  be  used 
for  a  hoed  crop  during  the  second  season.  If  this  method  has 
been  faithfully  followed  up,  the  beginning  of  the  third  season 
should  find  the  land  wholly  free  of  horse  nettles. 

In  carrying  out  any  method  of  eradication,  watch  should  be 
kept  for  stray  plants  along  hedgerows,  fences  or  untilled  borders. 
A  plant  or  two  overlooked  may  restock  the  field  with  weeds  in 
less  time  than  it  has  taken  to  banish  them.  In  such  places  chief 
reliance  must  be  had  on  the  hoe  to  keep  the  plants  from  produc- 
ing foliage  to  any  extent,  and  thus  gradually  to  enfeeble  and  kill 
them.  The  application  of  kerosene  or  strong  sulphuric  acid  to 
the  cut  end  of  the  stem,  hoping  that  it  would  follow  down  the 
long  root  and  kill  it  well  into  the  ground,  was  carefully  tried  by 
Professor  Beckwith  of  the  Delaware  Station,  and  found  ineffec- 
tive. In  places  like  these,  where  the  usual  cultivation  can  not 
be  applied,  repeated  cutting  away  of  the  plants  and  digging  out 
of  the  roots  are  the  only  satisfactory  means  of  extermination 
known. 

Finally,  it  should  be  borne  in  mind  that  no  method  of  weed 
extermination  will  succeed  unless  the  cultivator  is  impressed 
with  the  seriousness  of  the  situation,  and  is  willing  to  give  due 
and  persistent  attention  to  the  matter.  The  words  of  Dr. 
William  Darlington  in  regard  to  the  horse  nettle,  which  are  to 
be  found  in  his  excellent  treatise  about  weeds  and  useful  plants, 
written  in  1847,  might  well  be  remembered  by  every  farmer  of 
Indiana.  "This  is  an  exceedingly  pernicious  weed,"  he  says, 
"and  so  tenacious  of  life  that  it  is  almost  impossible  to  get  rid 
of  it,  when  once  fully  introduced.  It  grows  in  patches  so  thickly 
as  to  deter  stock  from  feeding  among  it,  and  even  to  monopolize 
the  soil ;  while  its  roots  gradually  extend  around,  and  to  a  great 


i6 


depth.  The  farmers  will  do  well,  therefore,  to  enable  themselves 
to  know  it  when  they  meet  it,  and  moreover,  to  eradicate  it, 
promptly  and  effectually,  wherever  they  find  it  on  their  prem- 


ises." 


BUFFAItO  BTTB. 

This  solanaceous  weed  is  of  verv  different  habit  from  the 
horse  nettle,  but  is  equally  pernicious.  It  passes  under  a  num- 
ber of  names  beside  the  one  here  adopted,  but  none  so  distinc- 
tive or  so  generally  used.  It  is  not  infrequently  spoken  of  as 
Sand  Bur,  and  occasionally  as  Beaked  Nightshade  or  Spiny 
Nightshade. 

The  plant  is  an  annual,  starting  early  in  the  spring  from  seeds 
scattered  upon  the  ground  the  previous  year.  It  grows  one  to 
two  feet  high,  with  numerous  branches  and  rounded  top.  The 
watermelon-like  leaves  are  rather  soft  on  account  of  a  fine  pube- 
scence, but  also  have  long  sharp  prickles.  The  leaves  are  two  to 
five  inches  long.  The  flowers,  borne  in  small  lateral  racemes, 
are  of  the  form  and  size  of  those  of  the  potato,  but  are  bright 
yellow  and  rather  shov/y.  The  stems  and  pods  are  thickly  beset 
with  straight,  sharp  prickles,  becoming,  especially  on  the  pods, 
a  half  inch  or  more  long,  which  make  a  rather  formidable  arma- 
ture. The  fruit  is  a  round  berry,  botanically  speaking,  closely 
covered  with  the  spiny  calyx.  (See  fig.)  But  ecologically  and 
for  all  practical  considerations,  it  is  a  pod,  filled  with  a  juicy  pulp 
that  becomes  mucilaginous,  and  finally  as  the  fruit  ripens  dries 
up  and  leaves  the  numerous  black  seeds  free  in  the  upright  spiny 
pod,  which  has  now  become  cup-shaped  with  five  slits  half  way 
down  the  sides,  making  five  points  around  the  lim.  The  roots 
are  fibrous  and  not  very  long,  and  die  when  the  plant  ripens  in 
the  fall. 

This  weed,  therefore,  is  readily  recognized  by  its  annual 
roots  its  very  prickly  stem  and  pods,  the  melon-like  leaves,  its 
yellow,  potato-like  flowers,  and  the  numerous  round,  bur-like 
pods. 

In  rich,  light  soil  the  plants  sometimes  attain  great  size.  A 
plant  IS  reported  from  Iowa  (StationBulletin  No.  28)  that  was 
nearly  six  feet  across,  although  only  eighteen  inches  high,  and 
bore  1,985  pods,  which  would  have  produced,  had  they  been  per- 
mitted to  ripen,  over  a  hundred  thousand  seeds. 

The  original  home  of  the  Buffalo  Bur  was  in  southwestern 
^Jnited  States  on  the  great  plains.    In  Gray's  Synoptical  Flora 
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(published  1878  to  1886)  the  range  is  given  as  plains  of  Nebraska 
to  Texas  and  Mexico.  This  region  was  also  the  home  of  the  buf- 
falo, and  the  common  name  is  said  to  have  arisen  on  account  of 
the  readiness  with  which  the  burs  became  attached  to 
the  long  fur  of  that  animal.  The  plant  has  now  wandered  far 
from  its  native  prairies,  and  the  experiment  stations,  so  remote 
from  the  region  where  its  journey  began  as  Montana  and  Maine, 
are  called  upon  to  write  its  history  and  warn  their  constituents 
against  its  aggressions.  The  facilities  for  commercial  transpor- 
tation have  been  the  special  impetus  in  its  distribution,  and  it  ap- 
pears to  adapt  itself  with  ease  to  the  climatic  conditions  of  north- 
ern regions.  Like  many  plants  from  countries  subject  to  hot 
dry  summers,  it  can  blossom  and  ripen  seeds  on  exceedingly  de- 
pauperate individuals,  if  there  is  sufficient  heat  in  midsummer, 
although  the  length  of  the  season  and  other  conditions  for 
growth  may  be  unfavorable. 

It  was  first  reported  for  Indiana  from  the  adjoining  coun- 
ties of  Vigo  and  Sullivan  by  Mr.  W.  S.  Blatchley,  now  State  Geo- 
logist of  Indiana.  These  counties  are  on  the  western  border  of 
the  State,  not  much  below  the  middle.  The  next  report  was  from 
Lake  county  at  the  extreme  northwestern  corner  of  the  State. 

Up  to  the  present  time  it  is  known  to  have  appeared  in 
twelve  counties  of  the  State,  none  of  which  are  further  south 
than  Sullivan.  It  seems  to  have  traveled  from  the  west  or  north- 
west, as  it  first  came  into  the  State  from  that  direction  and  is 
yet  unreported  from  the  south  and  southeastern  third  of  the 
State.  (See  map.)  Letters  of  inquiry,  accompanied  with  speci- 
mens of  the  weed,  have  been  received  at  the  station  from  the  fol- 
lowing persons,  in  the  order  named : 

TABLE  I. 
Buffalo  Bur  Reports. 


CORRESPONDENT 

COUNTY 

POST  OFFICE 

DATE  OF  LETTER 

Wright,  S.  G 

Boone  ...... 

Thorntown... 

Aug.      11,     1893 

Carter,  Thos 

LaG range  . . 

LaGrange .... 

Aug.     28,    1894 

Walker,  F.  A 

Madison .... 

Anderson 

Dec.        7,    1894 

Rogers,  Sig 

Montgomery 

Crawfordsv*le 

Dec.      10,    1894 

VanBushirk,  J.  B 

White. 

Buffalo 

Sept.      4,    1895 

Kimmel,  G.  A 

Nob:e 

Albion 

Sept.    23,    1895 

Fifield,  B 

Porter. 

McCool 

Sept.     15,    1898 

Ettinger,  G.  D... 

-  Marshall  ... 

Bourbon  ..... 

Sept,:.  17,.  1898 

Prough,  Bittler^. 

LaGrange  .. 

Scott.........: 

Sept    28,    1900 

i8 

To  the  above  may  be  added  the  following  localities  reported 
by  counties,  taken  from  Coulter's  "Catalogue  of  Plants  of  India- 
na :"  Vigo  and  Sullivan  (W.  S.  Blatchley),  Lake  ^nd  Porter  (E.  J. 
Hill),  Marion  (Robert  Hessler),  and  Montgomery.  Nowhere  in 
the  State  does  the  weed  occur  in  any  abundance.  Most  of  the 
correspondents  speak  of  single  plants  only.  But  it  is  an  aggres- 
sive weed,  sure  to  spread,  and  to  become  common  and  heartily 
detested,  at  least  in  some  parts.  The  evil  day  should  be  put  off 
as  long  as  possible  by  meeting  its  early  appearance  with  prompt 
extermination  wherever  and  whenever  possible. 

The  following  extract  from  letters  of  correspondents  are 
inserted  here  to  show  the  general  character  of  the  reports  re- 
ceived at  the  Station,  and  also  to  give  detailed  information  from 
first  hand.  They  will  doubtless  help  other  residents  of  the  State 
to  recognize  the  weed  upon  its  first  appearance. 

Anderson,  (Madison  Co.)  Dec.  7,  1894. 
I  found  three  plants  this  summer  along  the  line  of  the  Pan 
Handle  railroad.      The  plants  were  growing  near  the   water 
station  in  this  city,  and  I  judge  the  seed  was  brought  in  from 
the  north.  Francis  A.  Walker. 

Crawfordsville,  (Montgomery  Co.)  Dec.  10,  1894. 

I  send  under  separate  cover  a  box  containing  a  seed  stem 
of  a  plant  that  is  new  to  me.  I  found  it  last  summer  while  hoe- 
ing in  a  three  acre  piece  of  young  blackberries.  It  was  just  be- 
ginning to  bloom,  and  was  so  odd  looking  I  let  it  stand  to  see 
what  it  would  do. 

The  leaves  strongly  resemble  watermelon  leaves.  The  plant 
grew  fourteen  to  sixteen  inches  high,  and  had  a  spread  of  fully 
three  feet,  the  branches  standing  out  nearly  horizontal,  very 
stiff  and  unyielding.  The  branches  were  held  up  firmly  off  the 
ground.  The  entire  plant  was  thickly  covered  with  spines  or 
thorns. 

The  flowers  were  a  beautiful  yellow,  and  very  •*catchy"  to 
the  eye.  The  plant  has  rather  an  attractive  appearance,  and 
would  grace  a  lawn  if  it  did  not  prove  itself  a  nuisance. 

SiG.  Rogers. 

Albion,  (Noble  Co.)  Sept.  23,  1895. 
It  grows  about  fifteen  inches  high  and   the  blossom  is  the 
same  shape  and  color  as  a  tomato  blossom.     There  was  but  the 
one  plant  to  be  found.  G.  A.  Kimmel. 

Scott,  (LaGrange  Co.)  July  28,  1900. 
I  send  you  a  branch  of  a  weed  that  has  sprung  up  in  my  gar- 
den.    Where  the  seed  came  from  I  do  not  know.     It  grows  like  a 
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tomato,  has  yellow  blossoms,  and  thorns  all  the  way  from  the 
ground.  It  is  two  feet  high  and  has  fourteen  branches.  I  send 
you  a  part  of  one  branch.  It  is  still  growing,  and  I  do  not  know 
how  much  larger  it  will  get.  Bittler  Prough. 

As  the  plant  is  an  annual  its  distribution  is  by  seeds.  Al- 
though the  fruit  starts  out  as  a  berry,  it  changes  after  ripening 
into  what  for  practical  purposes  may  be  called  a  pod.  The  pod 
is  held  stiffly  upright,  even  after  the  plant  is  dead  and  dry,  and, 
standing  somewhat  open  at  the  top,  the  seeds  are  flung  out  as 
the  wind,  especially  when  it  comes  in  violent  gusts,  sways  the 
pods  back  and  forth.  It  has  been  said  that  the  pods  will  cling 
like  burs  to  the  hairy  coats  of  animals,  and  the  seeds  be  thus  dis- 
tributed, but  this,  it  seems  to  me,  must  be  an  error,  for  there 
does  not  appear  to  be  the  proper  adaptation.  The  pods,  although 
bur-like,  have  smooth  straight  prickles,  and  not  rough  or  barbed 
ones,  as  usual  in  such  cases.  Moreover,  the  pods  do  not  readily 
separate  from  the  plant.  On  the  contrary,  they  are  held  firmly 
in  place  by  the  stems,  the  whole  framework  of  the  plant  remain- 
ing through  the  winter  in  the  position  assumed  while  growing. 
The  sharp  prickles  on  the  pods,  so  much  longer  than  elsewhere 
on  the  plant,  doubtless  serve  to  protect  the  soft  berries  within 
from  being  eaten.  Possibly  the  seeds  will  not  withstand  the  ac- 
tion of  gastric  juice  and  keep  their  germinating  power.  But  of 
this  nothing  is  known.  At  any  rate  the  pepper-box  method  of 
sowing  the  seeds,  seems  to  be  the  natural  one  for  the  plant. 

It  appears  that  in  most  places  where  found  eastward  from 

its  original  home,  it  has  been  carried  with  western  grain  or  has 

come  from  the  refuse  emptied  from  cattle  cars.    Its  long  distance 

distribution  is  undoubtedly  as  an  impurity  in  farm  and  garden- 
seeds,  for  the  most  part. 

jhe  Buffalo  Bur  thrives  best  in  rich  sandy  soil,  but  grows 
readily  along  edges  of  fields,  roadsides,  and  any  place  where 
Cocklebur  will  succeed.  It  has  all  the  insinuating  habits  of  a 
thrifty  weed,  and  should  be  granted  no  quarter. 

Being  an  annual,  its  extermination  only  requires  that  it  be 
kept  from  seeding.  This  can  be  done  by  cutting  or  pulling,  dur- 
ing the  early  part  of  the  season,  and  by  gathering  the  plants  and 
burning  them,  if  the  pods  are  formed.  If  mown  off,  or  if  the  hoe 
does  not  strike  well  below  the  surface  of  the  ground,  the  stump 
will  send  out  short  branches  that  will  produce  seed.  It  is  a 
clever  device  by  which  the  weed  gets  the  better  of  the  careless 
farmer.  Some  vigilance  and  a  little  persistency  will  enable  the 
cultivators  of  Indiana  to  keep  the  Buffalo  Bur  wholly  in  check, 
and  possibly  to  banish  it  from  the  state.  The  result  will  be  well 
worth  the  effort,  for  it  is  one  of  the  most  noxious  of  weeds. 
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AN  EDIBLE  FUNGUS. 

By  J.  C.  Arthur. 

In  the  State  of  Indiana  there  are  hundreds  of  species  of 
fleshy  fungi,  and  of  these  probably  not  over  two  per  cent,  are 
poisonous.  A  considerable  proportion,  however,  must  be 
classed  as  undesirable  for  food  by  reason  of  their  toughness,  ill 
flavor  or  indigestibility.  The  remainder  of  truly  edible  species 
is  after  all  a  large  one.  They  are  to  be  found  in  woodlands  and 
pastures,  often  in  large  numbers,  from  early  May  to  December. 
Their  value  as  nutritious  and  palatable  food  is  unquestioned. 
From  the  times  of  the  Caesars  to  the  present  they  have  been 
held  in  high  esteem  by  epicures.  It  does  not,  however,  require 
a  cultured  taste  to  appreciate  them.  Were  it  not  for  the  dire 
consequences  that  follow  the  eating  of  innocent  looking,  but 
poisonous  kinds,  they  would  soon  be  a  favorite  dish  with  people 
of  every  station  in  life,  and  especially  with  those  who  live  in  the 
country  and  can  have  them  served  upon  their  tables  when  freshly 
gathered  and  with  the  omission  of  the  deterring  preliminary  of 
paying  from  fifty  cents  to  a  dollar  a  pound  for  them. 

The  question  of  questions  with  the  would-be  fungophogist 
is:  "How  can  one  tell  the  poisonous  from  the  edible  kinds?" 
The  more  usual  form  of  the  question  is :  "What  is  the  difference 
between  mushrooms  and  toadstools  ?"  The  two  questions,  how- 
ever, are  quite  distinct.  The  most  sensible  answer  to  the  latter 
is :  "None !"  The  most  sensible  answer  to  the  former  is :  "Learn 
to  know  them  as  you  learn  to  know  other  objects  in  nature." 
The  woodsman  does  not  have  a  rule  by  which  an  ignorant  per- 
son could  go  into  the  woods  and  tell  by  inspecting  a  tree 
whether  it  would  make  good,  high-priced  lumber  or  not.  He 
must  know  an  oak  from  an  elm,  a  walnut  from  a  poplar,  and  he 
must  even  know  the  different  kinds  of  oaks  and  walnuts.  If  one 
wishes  to  eat  mushrooms  and  toadstools,  let  him  learn  to  recog- 
nize some  desirable  kinds,  by  asking  those  who  know,  or  by 
close  comparison  with  adequate  descriptions  and  illustrations.  i 

This  may  be  a  slow  process,  but  if  good  judgment  and  care  are 
exercised,  it  is  a  certain  and  efficient  one. 

'     There  are  some  kinds  of  edible  mushrooms  that  are  so  pe-  j 

culiar  in  outline  and  appearance  that  when  once  pointed  out  they 
are  afterwards  easily  recognized.    Such  a  one,  it  seems  to  me, 
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is  the  Spiny  or  Hedgehog  Mushroom  {ffydnumerinaceum).  It 
grows  on  dead  stumps  or  logs  in  open  woods,  is  of  a  pure  white 
color,  turning  yellowish  upon  aging  or  drying,  and  possesses  a 
quite  uniformly  solid  texture.  It  has  a  thatching  of  pendant 
spines,  an  inch  or  so  long,  of  the  same  firm  white  substance  as 
the  body  of  the  fungus.  Single  specimens  range  from  two  or 
three  to  eight  inc-hes  across,  and  often  weigh  several  pounds. 
They  are  usually  of  a  rounded  compact  form,  but  may  be  quite 
irregular  in  outline.  They  occur  in  the  fall,  and  can  be  found 
in  good  condition  until  freezing  weather  begins. 

The  whole  fimgus  is  sliced  and  cooked  without  paring  or 
preliminary  soaking  in  weak  vinegar  or  brine,  as  recommended 
for  some  kinds.  It  may  be  simply  fried  in  butter,  but  as  it  is 
rather  dry,  it  is  better  cooked  in  some  way  by  which  its  naturally 
scanty  juices  may  be  supplemented. 

This  fungus  is  not  much  subject  to  insects,  fortunately,  and 
it  keeps  well,  if  gathered  when  young,  so  that  it  can  be  used  at 
convenience  during  a  number  of  days  after  gathering,  possibly  a 
week  or  more,  if  kept  in  a  cool  place. 

There  are  fourteen  species  of  hydnums  listed  for  Indiana,  all 
characterized  by  soft  spines,  and  none  accounted  poisonous.  But 
only  a  i5art  of  these  kinds  are  desirable  for  eating.  The  hedge- 
hog hydnum,  here  described  is  one  of  the  best  edible  kinds,  and 
another  quite  as  good  and  equally  common  in. the  State  is  the 
coral  hydnum.  Of  this  latter  a  description  may  follow  at  some 
future  time. 
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EFFECTS  OF  RENEWING  THE  HUMUS  IN  CONTINUOUS 

CORN  CULTURE. 

By  W.  C.  Latta. 

In  1894  an  experiment  was  begun  for  the  purpose  of  deter- 
mining the  effect  of  renewing  the  supply  of  humus  on  the  yield 
of  corn. 

The  piece  of  ground  used  for  this  experiment  contains  a 
series  of  1-16  acre  plats  and  has  been  in  corn  continuously  since 
1880.  The  last  application  of  manure  on  this  ground  was  in 
1884.  Therefore  for  ten  years  prior  to  the  beginning  of  the  ex- 
periment, the  humus  had  been  steadily  reduced  by  the  complete 
removal  of  the  corn  crops  and  by  the  frequent  cultivation  inci- 
dent to  growing  thi«  crop.  The  entire  crop  of  grain  and  stalks 
had  been  removed  every  year  and  the  ground  had  been  regu- 
larly left  bare  on  the  removal  of  the  corn  crops  up  to  1894.  Be- 
ginning with  1894  the  corn  stover  produced  on  two  plats  of  the 
series  the  year  previous,  was  passed  through  a  feed  cutter  and 
returned  to  the  plats  at  the  time  of  plowing.  On  two  other 
plats,  wheat  straw,  equal  in  weight  to  the  corn  stover  produced 
was  turned  under.  On  a  third  pair  of  plats  crimson  clover  was 
sown  in  the  fall  of  1893  to  be  turned  under  the  succeeding 
spring.  The  alternating  plats  received  nothing.  The  treatment 
begun  in  1894  has  been  continued  without  interruption  to  the 
present. 

The  results  of  the  experiment  as  to  yield  of  grain  for  the 
years  1894  to  1900  inclusive,  are  summarized  in  the  following 
tables.  In  table  II  the  average  yields  of  the  pairs  of  plats  which 
received  corn  stover,  straw  and  crimson  clover  respectively,  are 
compared  with  their  flanking  plats,  which  received  nothing. 
Three  sets  of  comparisons  are  made,  namely : — 

(i).  For  the  three  years  just  prior  to  the  beginning  of  the 
experiment,  (2)  for  the  first  three  years  of  the  test,  and  (3)  for 
the  last  three  years.  The  points  of  interest  in  the  table  are  the 
differences  in  yiejd  of  the  treated  and  untreated  plats. 

For  the  years  1894-1900,  the  corn  stover  was  returned  to 
plats  I  and  3;  wheat  straw  was  applied  to  plats  7  and  9;  and 
crimson  clover  as  sown  on  plats  13  and  15.  The  flanking  plats 
Nos.  2,  4,  6,  8,  10,  12,  14  and  16  received  nothing. 
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TABLE  n. 


Showins  tl&e  Effeets  of  Renewliic  the  Hnmns,  on 

Yields  of  Com. 

Yean 

Plau 

Treatment 

Yield  per  acre 

Increase  per  acre. 

Bu. 
Oom 

Lbs. 
Stover 

Bu. 
Oom 

Lbs. 
Stover 

1891-3 

Nob.  1  and  3 
••    2  and  4 

Nothing 

t  4 

19.18 
19.99 

1403.00 
1306.00 

*—   .81 

97.00 

1891-3 

No8.  7  and  9 
*'  6,  8  and  10 

Nothing 
it 

23.14 

• 

22.54 

1569.00 
1546.00 

.60 

23.00 

1891-3 

Nob.  13  and  15 
-  12, 14  and  16 

Nothing 

21.% 
23.68 

1590.00 
1578.00 

—1.72 

12.00 

1894-6 

Nob.  1  and  3 
*'     2  and  4 

Stover 
Nothing 

15.85 
15.04 

1586.00 
1588.00 

.81 

—2.00 

1894-6 

Nob.  7  and  9 
**  6,  8  and  10 

Straw 
Nothing 

24.67 
22.54 

1902.00 
1923.00 

2.13 

21.00 

1894-6 

Nob.  13  and  15 
-  12,  14  and  16 

Crimson 

Clover 

Nothing 

20.45 
21.83 

1739.00 
1811.00 

—1.38 

—72.00 

1898- 
19C0 

Nob.  1  and  3 
»•    2  and  4 

Stover 
Nothing 

32.% 
26.40 

18%.  00 
1727.00 

6.56 

170.00 

1898- 
190C 

Nob.  7  and  9 
**    6.  8  and  10 

Straw 
Nothing 

35.41 
30.39 

2172.00 
1995.00 

5.02 

177.00 

1898- 
1900 

Nob.  13  and  15 
*•  12,  Hand  16 

Crimson 

Clover 

Nothing 

30.18 
28.30 

1782.00 
1874.00 

1.88 

—92.00 

•The  minus  sign  (— )  means  loss. 

In  the  three  years  (1891-3)  previous  to  beginning  the  experi- 
ment, plats  I  and  3,  and  also  plats  13  and  15  to  which  stover  and 
crimson  clover  were,  later,  respectively  applied  yielded  a  little 
less  grain,  but  more  stover  than  their  respective  flanking  plats ; 
while  plats  7  and  9  showed  a  little  greater  yield  of  both  grain 
and  stover  than  the  flanking  plats.  The  results  of  the  first  three 
years  show  that  the  several  plats  were  about  equally  productive. 
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In  the  next  three  years  (1894-6)  all  three  pairs  of  treated 
plats  show  reduced  yields  of  stover,  while  the  plats  which  re- 
ceived stover  and  straw  gave  somewhat  larger  yields  of  grain. 
This  means  that  the  applications  of  stover  and  straw  were  be- 
ginning to  exercise  an  itifluence  on  the  yield  of  grain.  The 
clover  plats  for  the  same  period  show  a  slight  falling  off  in  yield 
of  both  grain  and  stover.  No  appreciable  gain  from  the  clover 
could  have  been  expected  at  this  juncture  for  the  reason  that 
the  clover  made  very  little  growth  in  the  fall  and  was  quite  gen- 
erally killed  out  by  the  winter.  Just  why  a  negative  result,  that  is 
a  decreased  yield  should  appear,  is  not  at  all  clear. 

Turning  now  to  the  last  three  years  of  the  experiment,  we 
find  that  with  a  single  exception  (the  stover  on  the  clover  plats), 
all  three  pairs  of  treated  plats  show  gains.  The  comparatively 
small  return  from  the  crimson  clover  is  again  due  to  its  poor 
growth  in  fall  and  to  winter  killing. 

All  the  plats  both  treated  and  untreated,  show  gains  in  the 
last  period  as  compared  with  either  of  the  other  periods. 

By  comparing  the  gains  in  percent  of  increase,  the  better 
results  on  the  treated  plats  are  mpre  clearly  brought  out. 

Taking  the  yields  during  the  three  years  previous,  of  the 
several  sets  of  treated  and  untreated  plats  as  the  base,  the  gain 
in  per  cent  of  increase  was  found  by  a  simple  calculation.  The  re- 
sults so  far  as  the  yield  gf  grain  is  concerned,  are  given  in  table 
III  for  the  first  three,  and  also  for  the  last  three  years  of  the  ex- 
periment. The  fourth  column  of  the  table  also  shows  the  bal- 
ance of  gain  in  per  cent  during  the  last  three  years,  in  favor  of 
the  treated  plats  in  each  set  as  compared  with  their  respective 
flanking  plats.  .     :     J 
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TABLE  HI. 

SliewiiiB  Percent  of  Inerease  in  Yield  of  Grain,  the  First  Three 
and  the  Itast  Three  Tears  of  the  Experiment,  as  Com- 
pared with  the  Three  Preceding  Years. 


PLATS 


Increase  or 

decrease 

firsts 

years 


Increase 
last 

8 
years 


Balance  in 
favor  of 
treated 
plats 


Stover  I  and  3 


Flanking  2  and  4 


Straw  7  and  9 6.61 


per  cent. 
17-36 

24.76 


Flanking  6,  8,  10 


Clover  13,  15.* — 6.88 


0.00 


Flanking  12,  14,  16. 


—7.81 . 


per  cent. 

71-85 
32.07 

5302 

34-83 

37-43 

19-51 


per  cent. 
3978 


18.19 


17.92 


The  figures  in  the  fourth  column  show  .that  the  net  gain  in 
percent  of  yield  was  about  as  great  on  the  clover  plats  as  on  the 

straw  plats,  while  the  net  gain  on  the  stover  plats  was  more  than 

twice  as  great. 

Reverting  again  to  table  II,  the  results  for  the  last  period, 
on  the  stover  and  straw  plats  are  in  line  with  what  might  be  ex- 
pected. The  increase  in  yield  of  grain  on  the  clover  plats,  for 
this  period,  is  also  to  be  expected. 

Why  the  apparently  negative  result  as  to  yield  of  stover 
on  these  plats?  In  answer  to  this  query  we  should  note  (i) 
that  the  result  is  not  really  negative,  as  there  is  an  actual  increase 
in  yield  of  stover  as  compared  with  the  two  preceding 
periods,  and  (2)  that  this  increase,  was  overshadowed  by  the 
larger  increase  of  stover  on  the  flanking  plats.  It  should  be 
noted  further  that  all  the  negative  results  as  to  stover  are  slight 
and  not  greater  than  may  be  accounted  for  by  differences  in  the 
dryness  of  the  corn  shocks  at  the  time  of  weighing. 

In  any  case  the  results  of  the  experiment,  as  a  whole, 
clearly  indicate  the  wisdom  of  returning  the  stalks  or  straw  of 
the  farm  crops — or  some  fair  equivalent,  to  the  land  as  a 
means  of  renewing  the  humus  and  restoring  a  portion  of  the 
plant  food  removed  by  these  crops. 
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INDOOR  TOMATO  CULTURE  WITH  CHEMICAL 

FERTILIZER. 

By  William  Stuart. 

During  the  past  three  seasons  of  iSgS-'gg,  i899-'oo,  and 
1900- 'oi,  a  series  of  experiments  have  been  conducted  in  the 
greenhouses  of  the  botanical  department  of  this  station.  The 
work  undertaken  by  the  writer,  under  the  suspervision  of  Dr. 
Arthur  the  station  Botanist,  had  for  its  object  the  determination 
of  the  particular  element  or  elements  of  plant  food  necessary 
to  the  growth  of  the  tomato  plant  in  order  to  secure  a  maximum 
crop  of  fruit.  Other  questions  of  minor  importance  were  also 
given  some  attention.  While  the  experiments  performed  are 
mostly  of  a  preliminary  nature,  the  results  are  of  sufficient 
interest  to  warrant  publication. 

It  has  been  the  aim  of  the  writer  to  study  the  needs  of  the 
plant  in  the  way  of  plant  food  and  to  furnish  as  uniform  condi- 
tions of  heat  and  moisture  as  was  possible. 

Two  methods  of  growing  the  plants  were  adopted,  one  of 
which  was  in  benches,  the  other  in  pots.  In  both  methods 
water  was  supplied  to  the  plants  from  underneath  the  soil. 

The  bench  used  for  this  work  though  small  proved  fairly 
satisfactory.  It  was  divided  into  four  sections  of  equal  size,  3 
ft.  9  in.  by  4  ft.  8  in.  in  area.  These  sections  for  the  sake  of 
convenience  have  been  numbered  from  I  to  IV  and  will  be 
so  designated  wherever  alluded  to  in  the  text. 

8oiL — ^The  soil  in  all  experiments  was  a  black  loam  of 
medium  fertility.  It  yas  prepared  for  use  by  passing  it  through 
an  eighth  inch  wire  mesh  screen,  and  then  thoroughly  mixed  by 
shovelling  over  several  times  before  using.  By  this  method  of 
preparation  the  texture  and  composition  of  the  soil  was  as 
nearly  uniform  as  it  was  possible  to  obtain. 

Application  of  Fortiliaen. — In  the  application  of  the  chemi- 
cal fertilizers  considerable  care  was  exercised  in  order  to  insure 
their  uniform  distribution  throughout  the  soil.  In  general,  with 
the  exception  of  the  phosphoric  acid,  only  a  portion  of  the  ferti- 
lizers was  added  to  the  soil  previous  to  setting  the  plants.  The 
balance  of  these  ingredients  was  either  applied  to  the  surface  and 
lightly  stirred  into  the  soil  or  it  was  applied  in  solution  by  the 
sub-watering  method. 
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CULTURAL  DETAILS. 


The  cultural  methods  adopted  were  similar  to  those  usually 
employed  in  commercial  work.  The  seed  was  sown  in  flats  or 
pans  in  friable  soil,  and  when  the  seedlings  were  of  sufficient 
size,  usually  when  the  first  true  leaf  was  formed,  they  were  potted 
off  into  2J/2  inch  pots.  From  these  they  were  shifted  to  4 
inch  pots,  and  on  one  occasion  when  the  space  in  which  they 
were  to  be  placed  was  not  at  once  available,  they  we  re' trans  ter- 
ed  to  6  inch  pots.  From  these  pots  they  were  transplanted  into 
the  bench  or  pot  in  which  they  were  to  be  grown. 

Varieties  Orowa. — In  the  first  season's  work  two  varieties 
of  tomatoes  were  grown.  These  were  the  Lorillard  and  Stone. 
The  latter  variety  proved  to  be  the  more  desirable  one  in  cloudy 
weather  owing  to  its  maturing  more  pollen  than  that  of  the 
Lorillard  which  failed  to  set  its  fruit  even  by  artificial  fertiliza- 
tion, during  a  succession  of  dull  cloudy  days.  For  this  reasoii 
it  was  abandoned  the  following  season.  In  the  third  season's 
work  the  Stone  and  Sutton's  Best  of  All  were  grown. 

Trainins  tbe  Plants — With  the  exception  of  the  first  sea- 
son on  the  bench,  all  the  plants  were  trained  to  a  single  stem. 
In  the  exception  mentioned,  each  of  the  three  plants  in  the  sec- 
tion were  grown  differently.  One  in  each  section  being  trained 
to  a  single  stem,  one  to  a  main  stem  and  one  lateral,  while  the 
third  was  grown  with  a  main  stem  and  two  laterals.  This  meth- 
od however  was  found  to  be  unsatisfactory  where  uniformity  of 
growth  was  desired,  greater  variations  occurring  in  the  laterals 
than  when  trained  to  a  single  stem. 

WateriAff. — As  has  been  previously  stated,  all  plants  with 
the  exception  of  the  last  pot  experiment  were  watered  from 
below.  This  was  accomplished  in  the  case  of  the  bench  grown 
plants  by  having  the  bottom  of  the  bench  covered  with  a  water- 
tight zinc  pan  about  four  inches  in  depth,  the  pan  being  filled 
with  a  solid  layer  of  soft  brick.  These  were  set  on  edge,  and  to 
facilitate  the  distribution  of  the  water  the  lower  edges  of  the 
bricks  were  removed,  this  of  course  being  done  prior  to  laying 
them  in  the  pan.  The  floor  of  bricks  was  then  covered  with  soil 
to  the  depth  of  seven  inches.  The  water  was  conveyed  to  the 
pan  by  means  of  a  zinc  tube  inside  of  the  bench,  extending  from 
the  top  to  the  bottom  of  it.  For  fuller  details  concerning  this 
method  of  watering  plants,  the  reader  is  referred  to  bulletin  66 
of  this  Station,  pp.  54-55. 
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according  to  analysis  by  the  chemical  department,  13.34  per 
cent,  of  available  phosphoric  acid,  the  muriate  of  potash  about 
50  per  cent,  of  potash  and  the  nitrate  of  soda  about  16  per  cent, 
of  nitrogen. 

As  has  been  previously  explained  the  plants  were  grown  to 
a  single  stem  and  with  one  and  two  laterals.  Those  grown  to 
a  single  stem  proved  the  most  satisfactory  because  their  growth 
was  so  much  more  uniform.  On  account  of -an  unusual  amount 
of  dull  cloudy  weather  d^Ltring  November  and  December,  the 
first  blossom  clusters  failed  to  mature  sufficient  pollen  to  ferti- 
lize the  pistils,  hence  no  ripe  fruits  were  gathered  till  February 
24,  the  last  ripe  fruits  were  gathered  on  June  9,  making  a  fruiting 
period  of  about  fifteen  weeks. 

Weisht  of  Fmlt. — ^A  record  was  kept  of  the  number  and 
weight  of  fruits  from  each  plant,  as  well  as  from  each  section. 
The  data  which  is  presented  in  table  V  shows  an  appreciable 
gain  where  the  fertilizers  were  used.  In  the  average  number  of 
fruits  per  plant  there  was  but  a  slight  difference  in  all  except 
section  IV,  which  showed  an  increase  of  one  third  over  that  of 
the  control.  In  the  total  weight  of  fruits  per  plant  there  was  a 
marked  increase  over  that  of  the  control,  the  nitrate  of  soda 


TABI^E  V.     FIRST  SEASOIT'S  CROP.  ' 

Average  number  and  ^reiglit  of  ripe  fmit  per  plant  from  eaeh 

■eetion.     Feb.  24t]i  to  June  Otb,  1899. 


Num- 
ber 
of 
section. 

Aver- 
age 
number 
of  fruit 

pumt. 

Average  weight 

of 

Rlngle  fruits. 

Weight  of 

fruiU 
per  plant. 

Per 
cent, 
of  in- 
crease 
over 
control. 

Fertiliser  used. 

I 

II 

III 

IV 

30.3 
31.7 
31. 

40.3 

86.5  grains 

106.5  •• 
114.4      •* 

121.6  •• 

2620.3  gframs 
3375.7      - 
3545. 

4900. 

*28!8' 
35.3 

87. 

none. 

nitrate  soda, 
nitrate  soda,  acid 

phosphate, 
nitrate  soda,  acid 
phosphate    and 
muriate  of  potash. 

giving  an  increase  of  nearly  29  per  cent.  The  addition  of  acid 
phosphate  to  the  nitrate  of  soda  gave  a  still  larger  increase,  a 
gain  of  over  35  per  cent,  being  obtained,  while  with  the  applica- 
tion of  all  three  ingredients  an  increase  of  87  per  cent,  was  se- 
cured. 

The  average  weights  of  the  fruits  were  in  accordance  with 
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the  preceding  data,  that  is,  the  fruit  from  the  control  plants 
were  the  smallest,  the  size  increasing  in  sections  II,  III  and  IV, 
in  the  order  named. 

Seeond  Season.  -In  order  to  avoid  the  difficulty  experienced 
in  setting  fruit  during  the  short,  cloudy  days  of  early  winter, 
the  seed  for  this  crop  was  sown  over  a  month  earlier,  or  on 
August  lo.  The  seedlings  were  potted  off  August  24,  and  shifted 
to  four  inch  pots  September  4,  from  whence  they  were  trans- 
ferred to  the  bench  September  18.  Four  plants  were  grown  in 
each  section,  and  these  were  grown  to  single  stems,  the  distance 
between  the  plants  being  fourteen  inches.  The  divisions  in  the 
bench  were  made  water-tight  compartments,  in  order  to  permit 
of  the  sub-application  of  liquid  fertilizers.  It  also  permitted  of 
more  uniform  conditions  of  moisture  in  the  different  sections, 
as  each  could  be  watered  as  desired. 

The  fertilizers  used  were  the  same  as  those  in  the  preceding 
experiment,  but  their  method  of  application  was  somewhat  dif- 
ferent. Instead  of  applying  the  balance  of  the  nitrate  of  soda 
and  muriate  of  potash  to  the  surface  of  the  soil,  and  stirring  it 
in  as  in  the  previous  crop,  they  were  applied  in  liquid  form  by 
the  sub-watering  method. 

Owing  to  more  favorable  weather  and  closer  attention  to 
pollination,  the  first  ripe  fruits  were  gathered  November  18,  and 
the  last  on  April  23,  a  fruiting  period  of  22  weeks  as  compared 
with  fifteen  weeks  in  the  preceding  season.  On  account  of  this 
long  fruiting  period,  an  extra  application  of  nitrate  of  soda  was 
made  to  the  plants,  hence  the  first  crop  grown  only  received  four- 
fifths  the  amount  of  the  second.  This  and  the  method  of  appli- 
cation is  the  only  departure  between  the  two  crops. 

In  the  accompanying  table,  VI,  is  presented  the  average 
number  of  fruits  per  plant  from  each  section,  together  with 
their  total  and  average  weights.  The  increase  of  product  over 
the  control  was  again  quite  marked.  In  the  nitrate  of  soda 
group,  section  II,  the  increase  was  about  13  per  cent.  The  ni- 
trate of  soda  and  acid  phosphate  group,  section  III,  gave  an  in- 
crease of  over  66  per  cent.,  while  from  that  of  section  IV,  to 
which  all  three  ingredients  had  been  added,  the  increase  was 
only  57.9  per  cent.  Comparing  these  results  with  those  of  the 
preceding  season,  we  find  that  plants  in  sections  II  and  IV  gave 
a  much  more  marked  increase  the  first  season,  while  those  in 
section  III  gave  a  greater  increase  the  second  season. 
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TABL£  VI. SECOND  SGABOITS  CROP. 

ATerage  number  and  ireisht  of  ripe  fruit  per  plant  fro] 
section.  Not  .18,  1800  to  Apr.  23,  lOOO. 


eaeh 


Num- 
ber 
of 
section. 

I 

ir 

III 
IV 

» 

Aver- 
age 
number 
of 

fruits 

plant. 

18.8 
22.3 
29.5 

28.5 

• 

Averaj^e  weight 

of 

single  fruits. 

Total  weight 

of  fruits 

per  plant. 

Per 
cent, 
of  in- 
crease 
over 
control. 

i3.'i 

66.3 
57.9 

s 

Fertilizers  used. 

113.3  grams 
108.1  grams 
120.  .  grams 

118.    grams 

2130.     grams 
2411.     grams 
3541.3  grams 

3363.5  grams 

None. 

Nitrate  of  soda. 
Nitrate  soda  and 
acid  phosphate. 
Nitrate  soda,  acid 
phosphate  and 
muriate  of  potash. 

COMPARISON  OF  YIEIJ>  PER  SECTION. 

In  tables  V  and  VI  representing  the  results  obtained  from 
the  two  season's  crops  respectively,  the  total  weight  of  ripe 
fruits  per  plant  from  each  section  has  been  given.  A  compari- 
son of  these  will  seem  to  show  that  the  yield  was  greater  from 
the  first  crop  than  from  the  second.  If  however  we  take  into  con- 
sideration the  fact  that  but  three  plants  were  grown  in  each  sec- 
tion the  first  season  and  four  the  second,  we  will  find  that  the  total 
product  from  the  plants  in  each  section  is  greater  from  the  lat- 
ter. In  table  VII  is  given  the  total  yield  of  ripe  fruits  in  pounds 
from  each  section  for  both  seasons.  In  sections  II  and  IV  the 
first  season's  product  slightly  exceeds  that  of  the  second,  while 
I  and  III  gives  the  largest  yield  from  the  second  crop.    In  the 

TABIiE  Vn. 
Total  weiKht  in  lbs  of  ripe  fruit  fron&  each  section. 


Season. 

Number  of  section. 

* 

Total  yield. 

I 

II 

III 

IV 

First 
Second 

17.4 
18.8 

22.2 

21.2 

23.4 
31.2 

32.4 
29,6 

95.4  lbs. 
100.8  lbs. 

case  of  III,  the  increase  is  over  33  per  cent.  The  total  yield  from 
the  four  sections  amounted  to  95.4  and  100.8  lbs.  respectively, 
an  increase  in  favor  of  the  second  season  of  nearly  six  per 
cent. 
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VABTIKQ  AMOUKT8  OF  NITRATE  OF  SODA  AND  ACID 


TMrd  Season. — The  work  of  the  third  season  consisted  in  a 
test  of  the  effect  of  varying  amounts  of  nitrate  of  soda  and  acid 
phosphate  upon  the  yield  of  fruit.    Seed  of  the  Stone  and  Sut- 

TABLE   VIH. 
Ohemloal  fertilisers  nsed  in  benoh  season  lOOO-'Ol. 


No.  grams  per  section. 

Approximate  number 
ounces  per  sq;  yd. 

I 

u 

III 

IV 

I 

6.8 
.  •  •  • 
6. 

rr 

6.8 
6.6 
6. 

ni 

6.8 
13.2 
6. 

IV 

9., 

13.2 

6. 

Acid  phosphate... 
Nitrate  soda 

372.1 

372.1 
365.2 
330.8 

372.1 
730.4 
330.8 

• 

496. 

730.4 

330.8 

Muriate  potash 

330.8 

-  •     •    - 

ton's  Best  of  All  Tomato  were  sown  August  23,  the  seedlings 
potted  off  September  3  and  shifted  to  four  inch  pots  September 
19.  The  plants  were  set  in  the  bed  October  9,  two  of  each 
variety  being  set  in  each  section,  alternate  plants,  of  each  being 
grown.  The  chemical  fertilizers  added  to  each  section  are  given 
in  table  VIII.  As  in  the  preceding  experiments  the  acid  phos- 
phate was  applied  to  the  soil  previous  to  setting  the  plants,  and 
only  one  fourth  of  the  muriate  of  potash  and  one  sixth  of  the 
nitrate  of  soda.  The  balance  of  these  were  applied  in  three  and 
five  installments  respectively. 

The  first  ripe  fruits  were  removed  December  5  and  the  last 
on  March  10,  the  fruiting  period  extending  over  13  weeks.  The 
average  number  of  fruits  picked  from  the  plants  in  each  section 

TABLE  IX. 

Average  munber  and  weight  of  ripe  fruit  per  plant  from  eaoh 
■eetlon.  Dee.  5,  lOOO  to  March  lO,  lOOl. 


Number 

of 
section. 


I 
II 

III 

IV 


Average 
number 

of  fruits 

per 
plant. 


22.75 
24.75 

19. 

27.25 


Average  of 

weight 
of  single 

fruits. 


107.92453 
117.5 


Weight 

fruits 

per 

plant 

in 

grams. 


.8 
2907.5 


105.9|2017.8 
81.92234. 


Per  cent 

of 
increase 

over 
section 

I. 


+  18.4 
—18. 

-  9. 


Fertilizers  used. 


Acid  phosphate,  muriate  potash 
Acid  phosphate,  muriate  potash, 

nitrate  soda 
Acid  phosphate,  muriate  potash, 

nitrate  soda 
Acid  phosphate,  muriate  potash, 

nitrate  soda 


»34 

together  with  their  total  and  average  weight  are  given  in  table 
IX.  The  results  obtained  show  that  the  addition  of  a  medium 
amount  of  nitrate  of  soda  gave  an  appreciable  increase  in  weight 
of  product.  When,  however,  the  amount  of  nitrate  of  soda  was 
doubled  as  in  section  III,  it  resulted  in  a  proportionate  decrease, 
the  increase  in  the  first  case  being  a  little  over  i8  per  cent., 
while  in  the  other  the  decrease  was  i8  per  cent.,  of  a  .difference 
between  the  two  of  over  44  per  cent. 

In  section  IV  the  increased  amounts  of  both  nitrate  of 
soda  and  acid  phosphate  produced  much  better  results  than  in 
the  preceding  one  in  which  the  nitrate  of  soda  predominated. 
Apparently  the  additional  amount  of  acid  phosphate  had  a  neu- 
tralizing effect  upon  the  nitrate  of  soda. 

SUMMARY  OF  BENCH  EXPERIMENTS. 

In  order  to  place  the  essential  features  of  the  results  ob- 
tained from  the  several  chemical  combinations  employed  dur- 
ing the  three  seasons,  a  table  (X)  has  been  constructed  in  which 
the  yield  of  ripe  fruits  per  section  are  given  in  pounds  and 
ounces. 

The  grouping  which  follows  embraces  the  product  from 
plants  with  like  chemical  substances  regardless  of  the  method 
of  application ;  and  in  the  case  of  the  third  season  of  the  amount 
applied.  It  will  be  noticed  that  considerable  uniformity  obtained, 

TABLE  X. 

Tieldfl  of  fruits  per  seotion  from  different  ehemieal 

eombinations. 


Fertilizer  applied. 


None 

Nitrate  of  soda 

Nitrate  of  soda  and  acid 
phosphate 

Nitrate  of  soda,  acid  phos- 
phate, and  muriate  of 
potash 

Acid  phosphate  and  muriate 
of  potash 


Season  of 

Average 
produet. 

1898- '90. 

1899-'00. 

1900-'01. 

lbs.  oz. 
17.5 

22.5 
23,7 

32.6 

lbs.  oz. 

18.12 
21.4 

31.4 
29.11 

♦25.10 
21.10 

lbs.  oz. 
18.  >i 

21. UH 
27.5X 

29.3^' 
21.10 

*Only  the  product  from  section  II  table  IX  was  taken.    The  yields  from  sections  III 
and  IV  owing  to  their  unfavorable  character  are  not  considered. 

between  the  product  from  the  control  plants  for  the  two  seasons 
and  also  from  those  of  the  nitrate  of  soda  sections.    In  the  first 
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instance  a  variation  of  less  than  ten  per  cent  occurs  and  in  the 
latter  of  about  five  per  cent. 

In  the  nitrate  of  soda  and  acid  phosphate  group  as  well  as 
that  of  the  succeeding  one  in  which  all  three  ingredients  were 
applied  quite  an  extreme  variation  occurs,  amounting  to  over 
32  per  cent,  in  the  former  instance  and  in  the  latter  of  over  24 
per  cent.  While  no  definite  cause  can  be  attributed  to  the  wide 
variation  of  the  former  other  than  the  individual  variation  of 
plants,  it  nevertheless  illustrates  quite  forcibly  the  necessity  of 
repeated  experiments  in  order  to  eliminate  these  occasional 
unexplainable  variations.  Of  the  latter  variation  it  may  be  said 
that  the  crop  of  1900  and  1901  was  very  much  inferior  to  the 
two  preceding  ones  in  every  respect,  hence  it  would  be  mani- 
festly unfair  to  make  any  close  comparison  with  them.  A  com- 
parison of  the  first  two  crops  shows  the  variation  to  be  reason- 
ably within  the  limits  of  experimental  deviations. 

The  average  product  from  the  first  two  crops  gives  an  in- 
crease over  the  control  plants  for  the  nitrate  of  soda  group  of 
over  20  per  cent.,  of  the  nitrate  of  soda  and  acid  phosphate  group 
of  over  50  per  cent.,  and  of  the  complete  fertilizer,  of  /learly  78 
per  cent. 

POT  GROWK  PLANTS. 

Although  the  greenhouse  space  available  for  the  pot  grown 
plants,  was  rather  limited,  consisting  of  two  shelves  about  eleven 
feet  long  and  a  foot  wide  with  a  twelve  inch  space  between 
them,  yet  by  the  use  of  water-tight  zinc  pots  provided  with  the 
sub-watering  device  previously  described,  it  was  possible  to 
divide  the  plants  grown  into  a  number  of  groups  receiving  dif- 
ferent kinds  and  amounts  of  fertilizers  and  still  have  a  sufficient 
number  in  each  for  comparison. 

Of  the  three  crops  grown,  no  two  are  exact  duplicates  of 
one  another,  a  slight  irtcrease  being  made  each  season  in  the 
amounts  of  chemical  fertilizers  applied  to  each  pot. 

First  Season  1898-'00. — In  this  experiment  sixteen  plants 
were  grown  in  the  zinc  pots.  These  pots  were  about  ten  inches 
in  diameter  and  depth,  and  held  about  25  pounds  of  the  screened 
soil.  Seed  of  the  Stone  tomato  was  sown  September  14,  the 
seedlings  potted  off  October  2,  shifted  to  four  inch  pots  October 
21  and  to  six  inch  pots  November  14.  They  were  transferred  to 
the  zinc  pots  Dec.  13.  The  delay  in  transferring  them  to 
zinc  pots  was  occasioned  by  the  space  in  which  they  were  to  be 
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grown,  being  occupied  by  chrysanthemums.  One  plant  was 
grown  in  each  pot,  and  trained  to  a  single  stem.  They  were 
allowed  to  grow  until  they  reached  the  glass,  or  a  height  of  about 
six  feet. 

■ 

The  sixteen  plants  grown  were  divided  into  six  groups,  the 
first  four  of  which  included  three  plants  each  and  the  remaining 
groups  two  each.  The  chemical  fertilizers  used  and  their  group- 
ing, are  given  in  table  XI.  Commercial  forms  of  nitrate  of  soda 


Fertilizers  nsed  in  pot  experiment,   1808''99. 


Number 

Qt 
group. 

Raw 
bonemeal. 

Aoid 
phosphate. 

Nitrate 
of  soda. 

Muriate 

of 
potash. 

Approiimate  amount 
in  ounces. 

I 

II 

III 

IV 

V 

VI 

grams. 

none 
41.095 
none 
none 
none 
41.095 

grams. 

none 

none 

17.415 

none 

none 

none 

grams. 

none 
none 
10.709 
10.709 
10.709 
10.709 

grams. 

none 
none 
none 
none 

6. 

6. 

* 

Bonemeal  1.4 
Acid  phosphate  .6 
.  Nitrate  soda  .37 
Muriate  potash  .2 

and  muriate  of  potash  were  used.  As  in  the  case  of  the  bench 
grown  plants,  only  one-fourth  of  the  nitrate  of  soda  and  one- 
half  of  the  muriate  of  potash  was  applied  to  the  soil  previous 
to  setting  the  plants.  The  balance  of  the  nitrate  was  applied  in 
solution  from  below  in  three  applications,  and  that  of  the  pot- 
ash in  one  application.  The  acid  phosphate  used  was  supposed 
to  contain  an  equal  amount  of  available  phosphoric  acid,  to  that 
of  the  raw  bonemeal. 

The  first  ripe  fruits  were  picked  February  2i  and  the  last 
on  May  9,  a  bearing  period  of  about  eleven  weeks.  In  the  ac- 
companying table  XII,  is  presented  the  average  yield  of  ripe  fruit 
from  the  plants  in  each  group.  The  results  obtained,  although 
vitiated  to  some  extent  by  a  disease  which  affected  some  of  the 
fruit  during  the  earlier  part  of  the  season,  show  quite  clearly 
the  eflFects  of  the  chemical  fertilizers.  Plants  to  which  raw  bone- 
meal  alone  was  appHed  gave  an  increase  of  fruit  over  that  of 
the  control  plants  of  nearly  11  per  cent.  Nitrate  of  soda  by  it- 
self failed  in  this  instance  to  produce  as  good  a  crop  as  that  of 
the  control;  a. result  quite  the  opposite  of  that  obtained  in  the 
bench  grown  plants  as  shown  in  table  V.  The  addition  of  muri- 
ate of  potash  or  acid  phosphate  gave  marked  increases  in  the 
first  instance  of  over  20  per  cent,  and  in  the  last  of  nearly 
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and  weisbt  of  ripe  fruit  per  plant  from  eaeh 
Sroop,  Fell.  21  to  May  9,  1889. 


Num- 
ber of 
group 

Average 

number  of 

fruits  per 

plant 

Average 

weight  of 

single 

fruits 

Weight  of  fruits 
per  plant 

Per  cent. 

of  increase 

over 

control 

Fertilizers  used 

grams 

grams 

ounces 

1 

11.3 

133.9 

1514. 

53.4 

none. 

II 

13. 

128.9 

1676. 

59.1 

10.7 

Raw  bonemeal. 

III 

20.7 

97.7 

2023. 

71.4 

33.6 

Acid  phosphate, 
nitrate  soda. 

IV 

13. 

115,4 

1499.7 

52.9 

—.9 

Nitrate  soda. 

V 

14. 

130.2 

1823. 

64.3 

20.4 

Nitrate  soda,  mur- 

VI 

14. 

151. 

2117. 

74.7 

39.8 

iate  potash. 
Raw  bonemeal,  ni- 
trate   soda    and 
muriate  potash . 

34  per  cent.  The  best  results  were  obtained  from  the  complete 
fertilizer  in  group  VI,  from  which  an  increase  of  nearly  40  per 
cent,  was  obtained. 

Second  Season.  -The  work  of  the  second  season  was  practi- 
ally  a  repetition  of  that  of  the  first.  A  slightly  increased  amount 
of  fertilizers  were  used,  and  chemically  pure  substances  of  nitrate 
of  soda  and  muriate  of  potash  were  substituted  for  the  com- 
mercial forms.  These  with  the  addition  of  another  group  of 
plants  were  the  only  important  changes  made.  The  amounts 
of  chemical  fertilizers,  applied  to  each  group  are  given  in  table 
XIII.  In  group  II  the  amount  of  bonemeal  applied  to  the  soil 
was  41.095  grams,  the  same  as  in  the  previous  crop.  This 
amount  was  augmented  on  March  16  by  an  application  through 
the  sub-watering  method  of  20.5  grams.  The  increased  applica- 
tion of  nitrate  of  soda  and  muriate  of  potash  came  as  a  fifth  and 
third  application  respectively  of  these  ingredients. 

Twenty-one  plants  instead  of  16  were  grown  in  this  experi- 
ment. These  were  divided  into  seven  groups  of  three  plants 
each.  The  seed  was  sown  nearly  a  month  later,  October  7,  in 
order  to  avoid  waiting  for  the  greenhouse  space,  which  during 
the  earlier  part  of  the  season  was  devoted  to  chrysanthemums. 
The  seedlings  were  potted  off  October  25,  shifted  to  four  inch  pots 
November  18,  and  transferred  to  the  zinc  pots  December  5.  The 
first  ripe  fruits  were  picked  February  17,  and  the  last  on  May 
4,  or  a  fruiting  period  of  1 1  weeks  being  about  the  same  duration 
as  the  preceding  crop.    The  data  presented  in  table  XIV  gives 

a 


rS 


Fertilimers  used  in  pot  ezperiment,  1890-'00  • 


Number 

of 

8TOUP 

Amount  in  grams  per  pot 

Approximate  amount  in 
ounces 

Raw 
bonemeal 

Add 
phOHphate 

Nitrate 
of  soda 

Muriate 
of  potash 

I 

II 

III 

IV 

V 

VI 

VII 

grams 
none 

61.6 

none 

none 

none 

41.095 

none 

none 
none 

17.415 
none 
none 
none 

17.415 

none 
none 
13.209 
13.209 
13.209 
13.209 
13.209 

none 
none 
none 
none 

8. 
8. 
8. 

Kaw  bonemeal  2.2 
Acid  phosphate  .6 
Nitrate  of  soda  .46 
Muriate  of  potash  .28 

.....   ••••••.•••...•.. 

the  average  yield  of  ripe  fruits  per  plant  from  each  group,  also 
the  per  cent,  of  increase  over  the  control.    The  results  obtained 

TABLE  XIV. 
Averase  nunibcf^  and  welsbt  of  ripe  fruit  per  plant  from  eaoli 

Sronp,  Feb.  17  to  May  6,  lOOO. 


Num- 
ber of 

Average 

Average 

Weight   of  fruits 

Per  cent. 

number  of 

fruits  per 

plant . 

weight  of 

per  plants  In. 

of  Increase 

Fertilizers  used. 

f  ru  tA. 

grams,     ounces. 

uvcr 
control. 

grams 

I 

8.3 

79.9 

663.3 

23.4 

None. 

II 

14. 

82.9 

1161.3 

40.9 

75.1 

Kaw  bonemeal. 

III 

18. 

91.2 

1642. 

57.9 

147.5 

Acid  phosphate, 
nitrate  of  soda. 

IV 

11.7 

8S.2 

997. 

35.2 

50.3 

Nitrate  of  soda. 

V 

13.3 

82.4 

10%.  3 

38.7 

65.3 

Nitrate  soda,  mur- 
iate of  potash. 

VI 

24. 

107.7 

2585.7 

91  2 

289.8 

Raw  bonemeal, ni- 
trate soda  mur- 
iate potash. 

VII 

19.3 

108.5 

2095. 

73.9 

215.8 

Acid  phosphate, 
nitrate  soda  and 
muriate  potash . 

show  a  decided  increase  in  product  from  all  plants  receiving 
chemical  fertilizers.  This  increase  even  in  group  IV,  to  which 
nitrate  of  soda  alone  was  applied  is  over  50  per  cent,  as  against 
a  slight  gain  in  favor  of  the  control  plants  in  the  preceding  ex- 
periment. The  acid  phosphate  and  nitrate  of  soda  combination 
again  gave  better  results  than  the  raw  bone  meal,  an  increase  of 
over  147  in  favor  of  the  former,  as  against  75  per  cent,  in  favor 
of  the  latter.    As  in  the  first  season,  the  largest  yield  of  ripe 
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fruits  were  obtained  from  the  raw  bonemeal,  nitrate  of  soda  and 
muriate  of  potash,  an  average  of  5.7  pounds  per  plant  being 
obtained,  or  an  increase  over  the  control  of  nearly  290  per  cent. 

SXniFACE  AND  SUB-APPLICATIOIf  OF  WATER  AND 

LIQUID  FERTILIZERS. 

Tldrd  Season. — The  work  of  the  third  season  included  a 
test  of  surface  and  sub-application  of  water  and  of  liquid  solu- 
tions of  nitrate  of  soda  and  muriate  of  potash,  and  to  some  ex- 
tent of  acid  phosphate.  Six  groups  of  four  plants  each  were 
grown.  The  chemical  fertilizers  applied  to  the  pots  in  each 
of  these  groups  as  given  in  table  XV,  show  a  marked  increase 
of  nitrate  of  soda  and  muriate  of  potash  over  preceding  experi- 
ments. These  amounts  were  greatly  in  excess  of  that  contem- 
plated at  the  outset,  and  were  the  result  of  more  frequent  appli- 
cations during  the  growth  of  the  plants.  Chemically  pure  sub- 
stances of  nitrate  of  soda,  muriate  and  sulfate  of  potash  were 
used.    Five  grams  of  the  nitrate  of  soda  was  applied  to  the  soil 


Fertilisers  used  in  pot  experiments  1900-'01. 


Amount  in  grams  per  pot 

Number 
of  group. 

How  applied. 

Raw 
bonemeal. 

none 

Aold 
Phosphate. 

Nitrate 
of  soda. 

none 

Muriate 
of  potash. 

Sulphate 
of  potash. 

I 

none 

none 

none 

II 

42.525 

5. 

23.290 

12. 

none 

sub. 

III 

42.525 

5. 

23.290 

12. 

none 

surface. 

IV 

42.525 

5. 

23.290 

none 

14.306 

sub. 

V 

none 

35.435 

23.290 

12. 

none 

sub. 

VI 

none 

35.435 

23.290 

12. 

none 

surface. 

previous  to  setting  the  plants,  the  balance  being  applied  in 
liquid  form  in  five  equal  amounts  during  the  fruiting  period  of 
the  plants.  In  the  case  of  the  potash  compounds,  one-fourth 
the  amount  was  applied  to  the  soil  before  the  plants  were  set, 
the  balance  being  applied  in  three  equal  amounts  during  their 
growth.  A  solution  of  five  grams  of  acid  phosphate  was  applied 
to  the  plants  as  late  as  May  11.  This  application  was  made  in 
order  to  insure  an  abundance  of  phosphoric  acid  in  the  soil,  to 
mature  all  the  fruit  set. 

Plants  of  Sutton's  Best  of  All,  in  four  inch  pots,  were  trans- 
ferred to  the  zinc  pots  Dec.  4,  1900.  The  first  ripe  fruits  were 
gathered  Feb.  18,  and  the  last  on  June  7,  a  bearing  period  of 
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over  15  weeks,  as  compared  with  about  11  weeks  for  the  two 
preceding  crops.  The  data  obtained  from  the  crop  which  is 
given  in  tabulated  form  in  table  XVI,  shows  a  surprisingly  low 
yield  from  the  control  plants  in  group  I.  This  would  indicate 
that  the  soil  used  was  lacking  in  soil  fertility,  at  least  in  avail- 
able plant  food.     Owing  to  this  condition  of  the  soil,  the  per 

TABLE  XVI. 
AveriftK^  niimber  and  welfflit  of  ripe  fruits  per  plant  from  eaoli 

Sronp,  Feb.  18  to  June  7,  1901. 


Nam-' 

Average 

ATerage 

Weight  of  fruits 
per  plant  in. 

Per  cent. 

ber  of 
group. 

I 

number  of 

weight  of 

a1  fieri  A  ■ 

of  increase 

nvpr  oon- 

Fertilizers  used. 

plant. 

fruits. 

grams 

ounces 

trol  plants. 

7.8 

grams 

80.7 

473.8 

16.7 

9##A9#A* 

None. 

II 

25.5 

105.9 

2700.8 

95.2 

470. 

Raw  bonemeal 
acid  phosphate, 
nitrate  soda  and 
muriate    potash. 

III 

24.8 

95.5 

2369.3 

83.5 

400. 

Duplicate  of  II. 
surface  applica 
lions. 

IV 

22.5 

113.5 

2553. 

90. 

438.9 

Duplicate  of  TI, 
sulfate  of    pot 
ash  substituted 
for  muriate. 

V 

21. 

107.8 

2264.5 

79.9 

377.9 

Acid  phosphate, 
nitrate  of  soda 
and  muriate  oi 
potash . 

VI 

26.5 

104.7 

2774.5 

97.9 

485.6 

Duplicate  of  V, 
surface  applica- 
tions. 

cent,  of  increase  over  the  control  is  very  much  greater  than  in 
either  of  the  two  preceding  crops.  Comparing  the  product  of 
the  surface  and  sub-watered  groups  of  plants,  it  is  found  that  in 
groups  II  and  III,  or  the  raw  bonemeal  series,  there  is  a  decided 
gain  in  favor  of  the  sub-watered  plants.  If  however,  we  compare 
groups  V  and  VI,  the  advantage  is  largely  in  favor  of  the  sur- 
face watered  plants,  that  is  to  those  receiving  their  moisture  and 
liquid  applications  of  fertilizers  on  the  surface  of  the  soil.  Taking 
the  combined  average  product  of  the  two  surface  and  two  sub- 
watered  groups,  we  find  that  there  is  an  increase  of  about  3.5 
per  cent  in  favor  of  the  surface  watered  plants.  A  comparison 
of  groups  II  and  IV  shows  that  the  muriate  of  potash  gave  a 
larger  increase  than  the  sulfate  of  potash.  This  increase 
Ahidanted  to  nearly  six  per  cent. 
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SUMMABT  OF  POT  EXPERIMEKTS. 

As  in  the  case  of  the  bench  grown  plants,  an  attempt  has 
been  made  to  correlate  the  essential  features  brought  out  by  the 
three  crops  grown  in  pots.  As  the  number  of  plants  grown  in 
each  group  varied  from  two  to  four,  comparisons  will  be  made 
on  the  basis  of  the  average  weight  of  ripe  fruit  per  plant  rather 
than  from  the  total  product  per  group.    The  product  of  the  sur- 

TABLE  XVn. 
Yield  of  fruits  per  plant  from  different  eliemioal  oonibinations. 


Fertilizers  applied. 


None 

Nitrate  of  soda 

Nitrate  of  soda  and  muri- 
ate of  potash 

Nitrate  ox  soda  and  acid 
phosphate 

Nitrate  of  soda,  acid  phos- 
phate and  muriate  of 
potash 

Nitrate  of  soda,  raw  bone- 
meal  and  muriate  of 
potash 

Nitrate  of  soda,  raw  bone- 
meal  and  sulfate  of 
potash 

Raw  bonemeal 


Season  of 


1896-*0Q. 


lbs.  oz. 

3.5 
3.5 

4. 

4.7 


4.11 


3.11 


1899-*00. 


lbs.  oz. 

1.7 
2.3 

2.7 

3.10 

4.10 

5.11 


2.9 


1«)>'01. 


lbs.  oz. 


5.9 


5.13 


5.6 


Average 

product  per 

plant. 


lbs.  oz. 
1.15 

2.12 

3.4 

4.1 

5.4 

5.8 


5.6 
3.2 


face  and  sub-watered  plants  in  the  last  crop  are  given  in  the  two 
groups  of  complete  fertilizers.  The  late  appHcation  of  acid  phos- 
phate to  plants  in  the  third  crop  is  ignored,  on  account  of  its  be- 
ing given  to  all  plants  receiving  fertilizers.  Outside  of  these 
variations  the  comparisons  made  are  believed  to  be  equally  fair 
for  all.  As  in  the  bench  grown  plants,  those  of  the  control  are 
taken  as  the  basis  of  comparison  for  the  percentage  of  increase, 
assuming  the  average  yield  of  the  three  control  crops  to  be  the 
normal  product  of  the  soil. 

In  fertilizer  combinations,  in  which  only  one  or  two  crops 
are  grown,  the  average  yield  of  the  controls  representing  them 
are  considered.  Thus  the  nitrate  of  soda  group  includes  the  first 
two  crops,  hence  the  yield  of  plants  from  these  controls  will  be 
taken  as  the  normal  product  of  the  soil  used.  In  this  instance 
the  addition  of  nitrate  of  soda  gave  an  increase  of  nearly  i6  per 
cent.    Nitrate  of  soda  and  muriate  of  potash  for  the  same  crops 
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gave  an  increase  of  over  35  per  cent.  A  combination  of  nitrate 
of  soda  and  acid  phosphate  increased  the  crop  nearly  70  per 
cent.  The  addition  of  muriate  of  potash  to  the  nitrate  of  soda 
and  acid  phosphate  group  produced  an  increased  yield  over 
their  respective  controls  of  over  325  per  cent.  The  substitu- 
tion of  raw  bone  meal  for  the  acid  phosphate,  in  the  succeeding 
data,  gave  for  the  three  crops  an  increase  of  over  185.  per  cent, 
and  for  the  last  two  crops,  or  those  comparable  with  the  acid 
phosphate,  of  over  345  per  cent.  The  substitution  of  sulfate  for 
muriate  of  potash  in  the  last  group  and  crop  did  not  give  quite 
as  large  a  yield,  and  as  the  product  from  the  control  plants  was 
so  small,  no  just  comparison  can  be  made  with  the  preceding 
group.  The  application  of  raw  bonemeal  alone  increased  the 
product  to  about  32  per  cent,  or  nearly  as  much  as  from  nitrate 
of  soda  and  acid  phosphate. 

A  comparison  of  the  average  product  of  plants  from  the  two 
groups  of  complete  fertilizers  in  which  acid  phosphate  and  raw 
bone  meal  were  used,  shows  a  slight  gain  in  favor  of  the  raw 
bonemeal.  The  average  yield  per  plant  from  the  raw  bonemeal 
series  was  5.8  lbs.  as  against  5.4  lbs.  for  that  of  the  acid  phos- 
phate group. 

MONET  VAI.UE  OF  CROP. 

The  winter  forcing  of  tomatoes  is  only  second  in  importance 
to  that  of  lettuce  as  a  winter  forcing  vegetable.  As  with  all 
other  perishable  hothouse  products  the  prices  are  governed 
largely  by  the  season,  the  supply  and  the  demand.  As  a  rule  the 
prices  range  from  twenty  to  seventy-five  cents  per  pound. 
The  latter  figure  however,  is  rarely  obtained  at  the  present  time. 
The  writer,  however,  assisted  in  growing  a  crop  of  winter  toma- 
toes during  the  winter  of  i887-'88,  a  part  of  which  wholesaled 
to  a  Boston  commission  house  at  one  dollar  per  pound.  The 
year  previous  to  that  a  consignment  or  two  of  fruit  from  the 
same  houses  wholesaled  in  Boston  at  one  dollar  and  a  quarter 
per  pound.  So  far  as  known  the  above  figures  are  the  highest 
wholesale  prices  ever  received  for  tomatoes,  at  least  in  recent 
years,  in  this  country.  The  average  selling  price  at  the  present 
time  is  probably  between  twenty  and  forty  cents  a  pound.  The 
money  value  of  the  crop  depends  upon  two  factors,  the  prices 
received  and  the  yield  of  fruit  in  pounds  per  square  foot  of  space 
occupied.  In  the  ensuing  discussion  these  factors  will  be  con- 
sidered in  relation  to  our  own  work. 
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Benoh  Oropi.— The  bench  upon  which  these  crops  were 
grown  was  19  ft.  long  by  3  ft.  9  in.  wide,  but  on  account  of  its 
proximity  to  the  glass,  about  a  foot  at  the  back  side,  it  only  per- 
mitted of  setting  one  row  of  plants,  which  had  to  be  trained  upon 
a  roof  trellis.  Owing  to  this  fact  a  bench  of  one  half  the  width, 
or  say  two  feet  in  width,  would  have  served  the  same  purpose. 
Hence  we  may  say  that  to  all  intents  and  purposes  38  square  feet 
of  bench  surface  would  have  met  the  requirements  of  the  plants 
provided  six  to  seven  feet  of  head  room  had  been  available. 

Yield  and  Prices. — In  considering  the  yield  of  the  plants  in 
each  of  the>  three  crops  grown,  those  to  which  a  complete  ferti- 
lizer was  applied  will  be  taken  to  represent  the  total  yield  from 
the  whole  bench.  In  the  case  of  the  third  crop,  owing  to  the  ex- 
cessive application  of  fertilizers  to  sections  III  and  IV,  (see  table 
VIII)  the  product  from  the  plants  in  section  II  will  be  taken  as 
the  basis  of  yield  from  the  whole  bench.  A  uniform  price  of 
twenty  cents  per  pound  was  obtained  in  LaFayette  for  all  the 
fruit  grown. 

The  total  yield  from  each  of  the  three  crops  grown  on  the 
basis  mentioned  and  the  price  received,  which  is-  presented  be- 
low, shows  a  considerable  degree  of  uniformity. 

Number  of     Price  per  Value  of        Amount  per 

pounds.         pound.  crop.  square  foot. 

First  crop 129         $.20         $25.80         $.68 

Second  crop 118  .20  23.60  .62 

Third  crop 113  .20  22.60  .59 

Assuming  the  yield  in  pounds  per  square  foot  occupied  to  be 
the  true  basis  of  comparison  for  commercial  purposes,  we  find 
that  the  first  crop  gave  an  average  of  3.4,  the  second  3.1,  and  the 
third  3  pounds  per  square  foot,  at  the  price  obtained,  twenty- 
cents,  this  represents  a  money  value  of  sixty-eight,  sixty-three, 
and  fifty-nine  cents  per  square  foot. 

Pot  GbrowA  Plants. — In  the  pot  grown  plants  only  those  to 
which  a  complete  fertilizer  was  applied  will  be  taken  into  consid- 
eration. As  these  plants  were  grown  in  ten  inch  cans  it  will  be 
necessary  to  take  into  consideration  the  distance  apart  of  the 
plants  in  computing  the  area  occupied  by  them.  The  cans  were 
ranged  in  rows  about  one  foot  apart  with  a  space  of  about  two 
inches  between  the  cans  in  the  row.  This  would  represent  an 
area  of  about  12x22  inches  or  1.8  square  feet. 

Yield  and  Valne. — As  but  one  plant  was  grown  in  a  ten- 
inch  can,  the  average  yield  of  the  plants  grown  by  the  aid  of 
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complete  chemical  fertilizers  will  represent  the  product  from  the 
given  area  occupied  by  the  plant. 

Number  of  Amount 

pounds         Price  per  Value  of        per  square 

ounces.  pound  .crop  foot. 

First  crop 4.11  $.20  $  .94         $.52 

Second  crop 5.3      ^        .20  1.04  .58 

Third  crop 5.10  .20  1.13  .63 

The  data  presented  shows  an  average  yield  of  about  2.6,  2.9 
and  3.2  pounds  per  square  foot  from  the  first,  second  and  third 
crops  respectively,  or  an  income  per  square  foot,  at  the  prices 
obtained  of  52,  58  and  63  cents.  These  results  are  somewhat 
lower  than  those  obtained  from  the  bench  crops.  The  average 
return  from  the  three  crops  of  bench  grown  plants  was  63  cents 
as  against  58  cents  for  the  pot  grown  ones.  It  must  be  remem- 
bered, however,  that  only  one  crop  was  grown  during  the  sea- 
son, while  commercially  it  is  customary,to  grow  two.  The  rea- 
son for  only  growing  one  crop  was  in  order  to  permit  of  a  more 
careful  test  of  the  effect  of  the  chemical  fertilizers  applied,  by  al- 
lowing all  the  fruit  to  mature  that  was  possible,  also  the  space 
occupied  by  the  pot  plants  was  devoted  to  chrysanthemum  cul- 
ture till  about  the  first  of  December. 

Mr.  A.  T.  Jordan,  •reports  an  average  cash  return  per  crop 
based  on  prices  received  for  three  seasons,  of  two  crops  each,  of 
33.74  cents  per  square  foot  or  a  total  average  income  per  season 
of  67.5  cents. 

Prof.  Bailey  •*says : — "A  winter  crop  to  be  profitable  should 
average  at  least  two  pounds  to  the  plant  in  close  planting  and 
single-stem  training,  and  a  spring  crop  should  average  four 
pounds  to  the  plant." 

In  general  it  may  be  stated  that  when  properly  grown,  and 
disposed  of  at  a  fair  average  price,  the  tomato  is  probably  as  pro- 
fitable a  winter  forcing  vegetable  as  is  that  of  lettuce  or  cucum- 
bers. To  be  grown  successfully  it  requires  a  temperature  of 
from  60-65  degrees  Fahrenheit  at  night  with  a  rise  of  10-15  de- 
grees during  the  day.  If  desired  they  may  follow  a  crop  of 
chrysanthemums  or  lettuce  for  an  early  spring  crop. 

*Jorden,  A.  T.  Twentieth  Ann.  Bep.  N.J.  Agr.  Exp.  Sta.,  p.  174, 1890. 
*«BaUey,  L.  H.-*The  Forcing  Book/'  pp.  160-170, 1807, 
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RELATION  OF  THE  PER  CENT  OF  SMALL  FRUIT  TO 

OAL  FERTILIZERS  APPLIED. 


In  order  to  study  the  relation  of  food  supply  to  the  size  of 
the  mature  fruit  produced,  special  tables  have  been  prepared  in 
which  all  ripe  fruits  weighing  less  than  fifty  grams  (nearly  2  ozs.) 
are  classified  as  small  fruits.  It  is  assumed  that  fruits  weighing 
less  than  fifty  grams  are  too  small  for  marketable  purposes. 
The  data  presented  has  been  taken  from  both  the  bench  and  pot 
grown  plants.  Separate  tables  have,  however,  been  compiled  for 
each.  The  percentages  given  are  based  on  the  relative  weight  of 
the  small  fruits  to  that  of  the  total  product.    The  data  from  the 


TABLE  XVm. 


Beneli  Grown  Plants. 


Fertilizers  used. 


4.N  OUC     a    .    .    •         •    •    ■ 

Nitrate  soda. 

Nitrate  soda 
and  acid 
phosphate.. 

Nitrate  soda, 
acid  phos- 
phate  and 
muriate 
potash 

Acid  phos- 
phate, mur- 
iate of  pot 
ash 


First  season. 

Second  season. 

Num- 
ber of 
frulu 

Viigbt 

in 
iprams. 

Num- 
ber of 
fruit. 

Ve!£bt 

in 
gmas. 

20 

8 

736. 
322. 

6 
3 

230. 
130. 

12 

307. 

1 

30. 

11 

342. 

2 

68. 

Third  season. 


Num- 
ber of 
fruit. 


WeiSbt 

in 
grams. 


Percentage  small 
fruit. 


31" 


8 


1129^ 


313 


First 

9.3 
3.1 


2.8 


2.3 


SMODd  I  Tklrd 


2.7 

1.3 


.2 


.5 


4. 


3.2 


^Total  number  of  small  fruits  from  sections  II,  III  and  IV,  with  weight  of  same. 

bench    grown    plants    is    given    in    table    XVIII,    while    that 

of  those  g^own  in  pots  is  presented  in  table  XIX.    It  was  found 

that  in  all  instances  save  one,  the  control  plants  produced  by  far 

the  larger  proportion  of  small  fruit.    In  general,  the  proportion 
of  small  fruits  decreased  according  to  the  completeness  of  the 

plant  food  supplied.     For  example  in  the  first  crop  of  bench 

grown  plants,  those  receiving  no  fertilizers  yielded  9.3  per  cent  of 

small  fruit,  plants  receiving  nitrate  of  soda  had  3.1  per  cent. 

those  receiving  nitrate  of  soda  and  acid  phosphate  2.8  per  cent, 

while  from  plants  to  which  applications  of  nitrate  of  soda,  acid 

phosphate  and  muriate  of  potash  were  made,  only  2.3  per  cent. 
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TABI<E  XIX. 
Pot  Grown  Plants. 


Fetilizers  used. 


First  crop. 


None 

Nitrate  soda. 

Nitrate  soda, 
acid  phos- 
phate  

Nitrate  soda, 
acid  phos- 
phate and 
muriate 
potash 

Nitrate  soda, 
raw  bone- 
meal  and 
muriate  of 
potash  ... 

Raw  bone- 
meal  


0 
63. 


Seoond  crop. 

Num- 
ber of 
fruit. 

Vllgbt 

in 
fframs. 

8 

7 

69. 
281. 

10 

327. 

3 

88 

5 

200. 

6 

181. 

Third  crop. 


Num- 
ber of 
fruit. 

wtiebt 

in 

13 

384. 

■  •  ■  •    •  • 

lot 


18t 


Percentage    small 
fruit. 


First  I  Baeood 
crop.    crop. 


1.7 

.5 


3.9 


323t 


633t 


0 
1.1 


13.3 
8.7 


6.6 


1.1 


3.5 

5. 


Toirt 
crop. 


20.3 


1.6, 


3.1 


tNumber  of  small  fruits  from  groups  II  and  III. 
^Number  of  small  fruits  from  groups  V  and  VI. 

by  weight  was  classified  as  unmarketable.  These  results  were 
with  one  exception  corroborated  in  the  second  and  third  crops, 
though  not  to  such  a  marked  extent  as  in  the  first.  The  pot 
grown  plants  showed  very  similar  results  except  in  the  first  crop, 
in  which  plants  receiving  nitrate  of  soda  and  acid  phosphate  had 
3.9  per  cent  of  small  fruit  as  against  1.7  per  cent,  from  the  con- 
trol plants.  This  is  the  only  instance  in  the  whole  set  of  experi- 
ments in  which  fertilized  plants  showed  a  greater  percentage  of 
small  fruit.  A  general  consideration  of  the  foregoing  data 
shows  that  the  relative  yield  by  weight  of  small  fruits  is  larger 
from  plants  grown  on  soil  not  fully  supplied  with  plant  food,  and 
that  this  proportion  decreased  in  a  fairly  uniform  ratio  according 
as  the  needs  of  the  plant  are  supplied. 


1 


BT  OTHER  8TATIOIIS. 


Chemical  fertilizers  as  an  adjunct  to,  or  a  substitute  for, 
stable  manure  has  been  employed  to  a  greater  or  less  extent  in 
the  winter  forcing  of  tomatoes,  by  a  few  of  our  experiment  sta- 


47 

tions.*  Of  those  which  have  come  to  the  attention  of  the  writer, 
the  work  which  has  been  done  by  the  Connecticut  Station  em- 
braces by  far  the  most  exhaustive  study  of  the  subject.  The 
study  includes  a  test  of  the  effects  of  various  chemical  combina- 
tions, upon  the  production  of  fruit;  varying  amounts  of  fertil- 
izers ;  analysis  of  the  plants  and  fruit  to  determine  the  relation  of 
the  amount  of  fertilizers  applied  to  the  soil,  to  that  contained  in 
the  plant;  comparative  tests  of  plants  grown  in  rich  compost, 
with  and  without  fertilizers,  with  those  grown  in  a  mixture  of 
coal  ashes  and  peat  moss  to  which  chemical  fertilizers  had  been 
applied. 

The  conditions  under  which  the  greater  part  of  the  fore- 
going work,  as  well  as  those  referred  to  in  the  footnotes,  were 
performed,  vary  sufficiently  from  those  of  our  own  to  preclude 
any  close  comparison  of  the  results  obtained.  In  all  of  the  ex- 
periments performed  comparisons  were  made  between  plants 
growing  in  a  rich  compost  soil,  with  or  without  commercial  fer- 
tilizers and  an  artificial  compost  of  coal  ashes  and  peat  with 
chemical  fertilizers.  In  our  work  a  soil  was  used  which  was 
known  to  be  deficient  in  plant  food.  Plants  were  grown  in  this 
soil  with  and  without  chemical  fertilizers  and  comparisons  made 
between  the  resultant  crops. 

In  the  main,  however,  the  experiments  agree  in  this  point, 
that  a  profitable  crop  of  tomatoes  may  be  grown  by  the  use  of 
chemical  fertilizers  alone.  In  all  of  the  Connecticut  experiments 
the  product  from  the  plants  grown  in  coal  ashes  and  peat,  with 
chemical  fertilizers,  exceeded  that  from  plants  grown  in  rich 
compost  either  with  or  without  fertilizers.  This  was  cor- 
roborated by  the  experiments  of  the  New  Jersey  Station  in  the 
case  of  the  surface  watered  plants. 

REIiATIVE  PROOVCTIVENESS  OF  THE  <<STONE"  AND 
^BUTTON'S  BEST  OF  AI.L"  TOMATO. 

In  the  last  crop  of  tomatoes  grown  on  the  bench,  two  plants 
of  each  variety  were  grown  in  each  of  the  sections.  Plants  of 
the  two  varieties  were  grown  alternately  with  each  other  from 
one  end  of  the  bench  to  the  other.    As  careful  records  were  kept 


*Ma8S.  Agr.  Exp.  Stft.  bull.  10,  p.  5,  1890 
Conn.  AgT.  Exp.  Sta.,  Nineteenth  Ann.  Rep't,  1896,  pp.  75-92;     Twentieth  Ann. 

Rep't,  1896,  pp.  306-221;     Twenty-first    Ann.    Rep't,  1897,    pp.  278-293; 

Twenty-third  Ann.  Rep't,  1897,  pp.  219-224. 
N.  J.  Agr.  Exp.  Sta.,  Twentieth  Ann.  Rep't,  1899,  pp.  100-175. 
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on  the  yield  of  ripe  fruits  from  each  plant,  the  relative  number 
and  weight  of  fruit  from  each  variety  was  easily  obtained.  As  the 
plants  of  each  variety  duplicated  each  other  in  the  four  sections, 
table  XX  has  been  prepared  in  which  the  product  from  the 
eight  plants  in  each  group  is  given.    The  result  obtained  shows  a 

TABLE  XX. 
Total  rnunber  and  weislit  of  ripe  fruits. 


Variety  grown. 

Total 
number 
of  ripe 

fruit. 

Total 
weight  of 
ripe  fruit 
In  grams. 

Approidmate 

weight  In 

pounds  . 

Per 
Average      cent, 
weight  of    of  In 
fruit.       oreaae. 

Sutton's  Best  of  All 
Stone  

238 
178 

19960 
20310 

44.  lbs 
44.8  lbs 

3  OZS. 

4  ozs. 

3-3 

larger  number  of  fruit  from  Sutton's  Best  of  All,  238,  as  against 
178  from  the  plants  of  Stone.  In  the  total  weight  of  fruit  the 
Stone  slightly  exceeds  that  of  Best  of  All,  the  increase  being  a 
little  over  three  per  cent.  The  average  weights  of  the  fruit  are 
three  ounces  for  Best  of  All  as  against  four  ounces  for  Stone. 

While  the  above  results  indicate  the  Stone  to  be  slightly  su- 
perior to  "Sutton's  Best  of  AH"  in  that  the  fruits  are  consider- 
ably larger,  being  as  four  is  to  three,  the  weight  of  the  product 
is  practically  the  same.  As  a  rule  the  number  of  rough  fruit  was 
greater  in  the  Stone.  From  results  obtained  from  pot  experi- 
ments, it  is  believed  that  Best  of  All  is  better  suited  to  this  line 
of  work  than  is  the  Stone. 

SURFACE  VERSUS  SUB.WATERING. 

The  question  as  to  the  best  method  of  applying  water  to 
plants  grown  in  benches  is  one  which  has  recently  been  consider- 
ably agitated.  While  the  sub-watering  method  is  a  compara- 
tively new  one  in  its  indoor  application  to  growing  crops,  it 
nevertheless  is  slowly  gaining  more  advocates  among  commercial 
growers.  It  is  believed  that  as  its  merits  become  better  known 
it  will  more  and  more  supplant  the  old  method  of  surface  water- 
ing. 

In  order  to  further  test  the  merits  of  these  two  systems  of 
watering,  a  small  bench  was  especially  fitted  up  in  the  fall  of 
1898.  The  bench  which  was  divided  into  equal  compartments, 
was  covered  with  a  water  tight  zinc  pan  four  inches  in  depth.  An 
overflow  two  inches  from  the  bottom,  a  glass  water  gauge,  and  a 
nnc  tube  through  which  to  fill  the  pan  with  water,  completed  the 
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equipment.    The  pan  was  filled  with  brick  in  the  same  manner  as 
described  in  the  preceding  pages  of  this  report. 

Soil  Used. — ^The  soil  used  in  the  bench  consisted  of  a  fairly 
well  decomposed  black  loam  sod,  to  which  had  been  added  about 
one-fifth  of  its  bulk  of  manure. 

Plants  Grown — Plants  of  the  Lorillard  variety  were  used, 
four  plants  being  grown  in  each  section.  These  wete  handled 
in  the  same  manner  as  those  in  the  fertilizer  experiments  and 
were  planted  out  from  four  inch  pots  Nov.  9,  1898.  They  were 
grown  with  a  main  stem  and  two  laterals. 

Watering. — Water  was  applied  to  the  two  sections  as  the 
soil  seemed  to  demand  it.  The  plants  in  the  sub-watered  section 
made  a  slightly  better  growth  than  the  surface  watered  ones, 
and  apparently  required  a  greater  amount  of  water.  It  was 
found  as  the  experiment  progressed  that  a  loose  friable  soil,  such 
as  one  consisting  of  rotted  sod  and  manure,  which  has  not 
been  screened,  is  not  a  suitable  soil  to  absorb  moisture  by  capil- 
lary attraction.  It  was  with  the  greatest  difficulty  that  sufficient 
water  could  be  applied  from  below  to  keep  the  soil  near  the  sur- 
face at  all  moist.  On  the  other  hand  the  loose  friable  nature  of 
the  soil  proved  well  adapted  to  surface  watering,  especially  when 
in  a  bench  construted  for  sub-watering,  where  all  the  extra 
moisture  passing  through  the  soil  was  absorbed  by  the  brick  to 
be  again  returned  to  the  plant. 

Comparison  of  Yield. — ^As  the  yield  of  fruit  from  the  plants 
is  the  chief  point  of  issue  between  the  two  systems  in  this  case, 
a  comparison  of  the  results  obtained  should  prove  of  some  in- 
terest. As  in  the  preceding  experiments,  weights  were  made  of 
the  individual  fruits  1  from  each  plant.  In  the  following  table 
XXI,  are  given  the  total  number  and  weights  of  fruits  from  the 
plants  in  each  section.     Comparing  the  total  number  of  fruit 


Number  and  w^eisht  of  fmit  from  snrfaee  Tersus  snb-watered 

■eotions. 


Section. 

Total 
number 
of  fruits 

Total  weight 
of  fruits. 

Average  weight 
of  fruits. 

Per 
c»'nt.  of 
Increase. 

Surface  watered. . . 
Sub-watered 

87 
85 

10122  grams 
10778  grams 

1 16.3  grams 
126.8  grams 

6.5 

from  each  section  we  find  it  to  be  slightly  in  favor  of  the  surface 
watered  section.    On  the  other  hand  the  average  weights  of  the 
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fruits  are  considerably  in  favor  of  the  sub-watered  section.  These 
results  are  entirely  in  accordance  with  previously  accepted  con- 
clusions regarding  the  relation  of  the  number  and  size  of  the 
fruit  to  the  vigor  of  the  plant.  That  is,  the  more  vigorous  the 
plant  from  superior  cultural  conditions,  the  less  the  number,  but 
the  larger  the  fruit  obtained. 

The  increase  in  total  product  from  the  sub-watered  section 
over  that  of  the  surface  watered  one,  was  about  6.5  per  cent. 
This  increase  though  apparently  but  a  slight  one,  is  nevertheless 
quite  satisfactory  when  we  consider  that  the  soil  used  was  not 
adapted  to  sub-watering  on  account  of  its  porosity. 

SUMMABY. 

The  conclusion  that  may  be  derived  from  the  preceding  data 
may  be  summed  up  as  follows : 

(i).  Chemical  fertilizers  are  capable  of  causing  the  produc- 
tion of  a  large  increase  of  fruit  from  the  vines. 

(2).  Nitrate  oT  soda  alone  may  cause  an  appreciable  gain 
in  product,  but  this  increase  is  much  improved  by  the  addition  of 
acid  phosphate  and  muriate  of  potash. 

(3).  Nitrate  of  soda  combined  with  acid  phosphate  causes  a 
much  larger  increase  than  when  combined  with  muriate  of  pot- 
ash. 

(4).  Raw  bone  meal  alone  gave  nearly  as  good  results  as 
nitrate  of  soda  and  acid  phosphate. 

(5).  As  a  rule  raw  bonemeal  when  combined  with  nitrate  of 
soda  and  muriate  of  potash,  gave  slightly  better  results  than  did 
acid  phosphate  in  combination  with  these  materials. 

(6).  The  relative  percentage  of  small  fruits  were  greater 
from  plants  which  were  grown  in  soils  imperfectly  supplied  with 
plant  food  than  from  those  having  an  abundant  food  supply. 

(7).  Larger  fruits  with  but  a  slight  increase  in  product,  were 
obtained  from  Stone  as  compared  with  Sutton's  Best  of  All. 

(8).  With  the  conditions  wholly  in  favor  of  surface  water- 
ing, the  sub-watering  method  proved  the  superior  of  the  two. 

(9).  Soil  containing  a  large  percentage  of  fibrous  material 
such  as  rotten  sod,  is  not  well  adapted  to  supplying  moisture  by 
capillary  attraction.  To  secure  the  best  results  in  sub-watering, 
the  soil  should  be  screened  and  made  reasonably  firm  in  the 
bench. 
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THE  PHYSIOLOGY   OF   MILK  SECRETION. 

By  A.  W.  Bitting,  M.  D.,  D.  V.  M. 

In  reproduction  among  the  higher  animals,  the  offspring 
at  birth  are  not  sufficiently  matured  to  be  able  to  subsist  alone ; 
neither  are  they  surrounded  by  food  that  is  already  prepared  for 
them.  It  is  therefore  necessary  that  Nature  should  provide  for 
a  part  or  whole  dependence  upon  the  mother  for  subsistence, 
during  such  time  as  is  required  for  development  to  a  state  capa- 
ble of  independent  existence.  As  a  means  to  this  end  we  find 
a  mammary  gland  in  a  very  large  group  of  animals,  the  secretion 
from  which  is  known  as  milk,  and  is  a  perfect  food.  Milk  con- 
tains all  the  nutriment  required  by  a  growing  body,  in  proper 
proportions,  in  a  palatable  and  easily  digestible  form.  For  these 
reasons  persistent  efforts  have  been  made  to  domesticate  ani- 
mals and  develop  this  function  to  the  hightest  degree  as  a  source 
of  food  for  people.  How  successful  these  attempts  have  been, 
is  exemplified  in  the  milking  capacities  of  several  animals  now 
used  for  this  purpose.  Animals  in  a  wild  state  furnish  a  quantity 
of  milk  only  sufficient  for  the  young,  and  only  for  such  time  as  is 
necessary  for  their  maintenance.  Under  domestication,  the  cow 
in  particular,  has  been  developed  to  produce  a  quantity  sufficient 
to  support  several  offspring,  and  to  keep  up  the  secretion  al- 
most continuously. 

The  mammary  gland  being  an  accessory  organ  of  genera- 
tion, it  is  but  natural  that  it  should  be  rudimentary  at  birth  and 
without  function.  It  remains  in  this  condition  until  the  repro- 
ductive function  becomes  active,  at  which  time  it  begins  to  de- 
velop quite  rapidly,  and  continues  to  do  so  until  the  end  of  the 
first  period  of  gestation.  Like  other  organs  of  the  body,  it 
grows  with  the  general  growth,  and  from  usage.  Its  functional 
activity  does  not  ordinarily  begin  until  near  the  close  of  the 
period  of  gestation,  reaches  its  maximum  at  from  ten  to 
fifteen  days  thereafter,  and  then  gradually  declines  and  practi- 
cally ceases  in  from  six  to  ten  months.  If  the  gland  should  be 
examined  at  birth,  a  whitish  fluid  will  be  found  in  the  ducts,  but 
it  is  not  true  milk.  True  milk  may  occur  however,  at  a  very 
early  date,  and  without  the  stimulus  of  pregnancy.  A  case  as 
follows  came  under  the  notice  of  the  writer.  A  farmer  gave  a 
young  calf  to  his  son  to  feed  and  care  for.  The  little  fellow  be- 
gan going  through  the  motions  of  milking  his  pet,  and  in  the 
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course  of  a  few  weeks  surprised  his  father  by  producing  a  half 
pint  of  milk.  While  this  is  an  exceptional  quantity  for  a  young 
calf,  the  observation  has  frequently  been  made  that  small  quanti- 
ties will  be  present  in  the  udders  of  calves  that  suckle  each  other 
while  being  weaned.  Gabby  reports  the  case  of  a  heifer  that  had 
never  showed  sig^s  of  oestrum,  suddenly  developing  a  large 
udder  and  was  milked  constantly  for  three  years. 

The  male  is  possessed  of  a  rudimentary  mammary  gland,  but 
the  writer  is  not  aware  that  it  ever  developes  functional  activity 
under  any  form  of  stimulus  in  the  lower  animals. 

THE  CHARACTERISTICS  OF  MIIiK. 

The  first  secretion  of  the  mammary  gland  before  or  imme- 
diately after  birth,  is  an  acrid,  viscous,  yellowish  fluid,  having  a 
slightly  alkaline  reaction,  and  a  specific  gravity  greater  than 
water.  It  is  called  colostrum,  and  immediately  precedes  the  true 
milk  secretion.  Colostrum  differs  from  milk  in  that  it  contains 
a  higher  per  cent  of  total  solids,  largely  of  an  albuminoid  char- 
acter, also  in  the  abundance  of  mineral  salts.  The  albumenoid 
substance  is  present  in  the  form  of  small  organized  bodies  vary- 
ing in  size  from  a  small  fat  globule  to  five  or  six  times  the  size 
of  the  large  fat  globules  and  are  known  as  colostrum  cor- 
puscles. These  colostrum  corpuscles  are  the  cells  which  have 
been  lying  quiescent  in  the  alveoli  of  the  gland.  Upon  the  sud- 
den development  of  functional  activity  in  the  gland,  these  are 
swept  away.  The  increased  albuminoid  content  is  so  marked 
that  it  may  be  detected  by  simply  heating,  as  well  as  by  the  more 
delicate  chemical  methods.  The  fat,  the  casein  and  milk  sugar 
are  present  in  less  quantity  than  in  normal  milk.  The  taste  is 
slightly  acid,  the  odor  strongly  animal  and  sometimes  putres- 
cent. The  effect  upon  the  body  is  as  a  mild  cathartic.  The  trans- 
tion  from  colostrum  to  milk  is  gradual,  requiring  from  three  to 
six  days.  If  a  cow  be  milked  constantly,  no  colostrum,  or  only 
a  slight  quantity,  will  be  present,  showing  that  it  is  the  result  of 
the  resting  of  the  cells,  and  not  a  special  product. 

Milk  is  the  normal  secretion  of  the  mammary  gland.  It  is 
a  true  emulsion,  an  opaque,  bluish  white  or  yellowish  white 
liquid,  slightly  heavier  and  more  viscous  than  water,  is  nearly 
neutral,  possessed  of  a  slight  animal  odor  and  a  pleasant  sweet- 
ish taste. 

The  odor  of  milk  is  due  to  the  extremely  small  particles  of 
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fat,  casein  and  insoluble  ash  held  in  suspension.  Each  species 
of  animal  has  its  peculiar  odor,  and  in  addition  it  may  be  affected 
to  some  degree  by  the  feed.  The  fat  gives  the  yellowish  tint  and 
the  caseine  and  ash  the  opalescent  appearance.  By  many,  yel- 
lowishness  is  regarded  as  an  indication  of  richness.  While  yel- 
lowish milk  is  usually  rich,  it  does  not  necessarily  follow  that 
white  milk  may  not  be  rich.  The  yellowish  character  is  to  a  cer- 
tain extent  also  a  breed  characteristic.  The  bluish  color  has  the 
effect  of  neutralizing  the  yellow  and  making  the  whole  have  a 
whiter  appearance  than  it  otherwise  would. 

Tjie  specific  gravity  of  milk  varies  from  1.029  to  1.035,  ^^^ 
average  being  1.032.  The  variation  is  with  the  per  cent  of  total 
solids  present  and  not  with  the  per  cent  of  fat.  A  very  high  per 
cent  of  fat  will  have  the  effect  of  lowering  the  specific  gravity, 
but  the  relation  between  the  specific  gravity  and  fat  is  not  suffi- 
ciently close  to  warrant  using  the  former  in  estimating  the  lat- 
ter. 

The  viscosity  of  milk  is  greater  than  that  of  water,  on  ac- 
count of  the  character  of  the  solids  it  contains,  and  especially 
upon  the  state  of  aggregation  of  the  fat  globules. 

The  reaction  of  milk  is  variable.  The  milk  of  the  herbivora 
is  generally  described  as  normally  alkaline,  but  at  times  it  is 
also  said  to  be  possessed  of  an  amphigenic  reaction,  that  is  both 
alkaline  and  acid.  In  1892,  Professor  Huston  of  this  Station, 
made  a  series  of  experiments  to  determine  the  reaction  of  milk, 
and  obtained  an  acid  reaction  in  all  cases.  His  method  differed 
from  those  usually  described  and  is  as  follows  :  To  25  c.  c.  of  milk, 
5  c.  c.  of  normal  H.  CI.  solution  was  added  to  get  a  positive  acid 
reaction,  then  titrating  with  a  one-half  normal  potassic  hydrate 
solution  until  a  neutral  reaction  occurred.  In  freshly  drawn 
milk  (28  samples)  it  required  .01648  c.  c.  of  normal  potassic 
hydrate  to  neutralize  i  c.  c.  of  warm  milk,  or  .01694  c.  c.  to  neu- 
tralize the  same  quantity  of  cooled  milk.  The  acidity  of  milk 
after  standing,  is  from  changes  which  it  undergoes  through 
bacterial  fermentation. 

The  milk  of  all  animals  shows  essentially  the  same  con- 
stituents, and  analysis  shows  that  these  apparently  differ  only 
in  the  relative  proportion  of  the  several  constituents  present,  a 
condition  analagous  to  the  body  fat. 

The  composition  of  milk  is  of  a  very  complex  character. 
It  consists  of  a  mixture  containing  water,  proteids,  carbohy- 
drates, organic  and  inorganic  acids,  and  animal  salts.    Minute 
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quantities  of  ammonia^  urea,  hypoxanthin,  chyme,  chyle,  billver- 
din,  cholestrin,  mucin,  lecithin,  kreatin,  leucin  and  tyrosin  are 
sometimes  present. 

A  much  used  classification  is  as  follows :  Water,  fats,  albu- 
minoids and  ash.  All  the  constituents  taken  together,  except  the 
Water  are  known  as  milk  solids.  These  comprise  from  12  to  15 
per  cent,  of  the  total.  Viet  complied  the  results  of  120,540  analy- 
ses covering  a  period  of  eleven  years  and  found  the  average  per 
cent,  of  solids  in  milk  to  be  as  follows : 

Total  solids 12.9 

Solids  not  fat 8.8 

Fat  4.1 

The  solids  exist  in  milk  in  solution,  in  semi-solution  and 
in  3Uspension.    Analyses  of  cows  milk  are  given  in  table  XXII. 


Analyses  of  Cow's  Milk  as  Qnoted  by  Wing.'!' 


Substances 


American 
(Babcock) 


Enirllsh 
(Oliver) 


German 
(Fleisohman) 

French 
(Comevin) 

87.75 

87.7s 

3-40 

3.30 

2.80 

3.00 

.70 

4.60 

4.80 

•75 

•75 

Water 
Fat   .. 


Casein 


Albumen 


Sugar 


Ash 


87 

17 

3 

.69 

3 

.02 

■55 

4 

.88 

■71 

87.60 
325 
3.40 

.45 
4.5s 

.75 


•Milk  and  its  Products.    H.  H.  Win?,  1897. 

Peter  Collier  of  the  New  York  Experiment  Station  made 
analyses  of  milk  during  one  entire  period  of  lactation,  from  sev- 
eral breeds  of  cows,  with  the  following  results  :* 


*New  York  EzperimeDt  Station,  Bept.  1801. 
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TABLE  XXm. 


AiudyMS  of  Cow's  Milk  mm  GiToa  by  Collier.'t' 


Breed 


Holstein... 
Ayrshire.. 


Jerse  J. . . . 
American 
HoldernesQ 


Guernsej 
Devon. . . . 


Num- 
ber 
analy- 


132 

252 
2S8 
124 


Water 


Average. . . 


112 
72 


87.62 
86.95 
84.60 
87.35 
85.39 
86.26 
86.37 


Total 
solids 


12.39 
13.06 
15.40 
12.63 
14.60 
13.77 


13.64 


Solids 
not  fat 


9.07 
9.35 
9.80 
9.08 
9.47 
9.60 
9.40 


Fat 


Case- 
in 


3.46 
3.57 
5.61 
3.55 
5.12 
4.15 
4  24 


3.39 
3.43 
3.91 
3.39 
3.61 
3  76 
3.50 


Milk 
sugar 


4.84 
5.33 
5.15 
5.01 
5.11 
5.07 
5.05 


Ash 


Nitro- 
gen 


.735 
.6% 
.743 
.698 
.753 
.760 


.540 
.543 
.618 
.533 
.570 
.595 


.731  .534 


Daily 
yield 


22.65 
18.40 
14.07 
13.40 
16.00 
12.65 
16.20 


*New  York  State  Ezperinient  Station.  Bept.  1891. 

According  to  Koenig,  the  limits  of  variation  as  collected 
from  about  Boo  analyses  taken  from  all  parts  of  the  world  are  as 
follows : 


Maximum. 

Water   90.69 

Fat   6.47 

Casein    4-23 

Albumen    i  .44 

Sugar 6.03 

Ash   1. 21 


Minimum. 

80.32 

1.67 

1.79 

.25 
2. II 

.35 


While  the  range  of  variation  seems  considerable,  some  of 
the  constituents,  notably  that  of  the  fat,  may  show  even  greater 
variation,  in  milk  secreted  by  normal,  healthy  cows.  Babcock 
found  the  milk  of  a  single  cow  giving  a  small  quantity,  contained 
as  high  as  10  per  cent  of  fat.  He  further  states  that  no  analysis 
showing  more  than  9  per  cent  of  fat  is  recorded  from  a  cow  giv- 
ing more  than  15  pounds  of  milk  per  day. 

When  milk  is  examined  under  the  microscope,  it  appears  as 
a  clear  liquid  in  which  are  suspended  an  immense  number  of 
spherical  bodies  that  are  of  a  light  yellowish  appearance  and  are 
highly  refractive.  These  constitute  the  fatty  part  of  the  milk  and 
are  known  as  milk  globules.    Their  small  size  and  the  viscuous 
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nature  of  the  milk  serum,  tend  to  prevent  the  coalescence  of  the 
globules.  The  size  of  these  globules  varies  in  all  milks,  varying 
from  2  mmm.  up  to  30  mmm.  in  diameter  (i  mmm.  equals  i — 
25,000  of  an  inch).  The  size  also  varies  with  the  milk  drawn, 
whether  it  be  the  first,  middle  or  last  drawn,  as  may  be  seen  by 
the  following  records  given  in  table  XXVI. 

TABLE  XXIV. 
Nmi^ber  of  Globules  of  Eaob  8ise  Per  TlioiuMutd  Olobulesy 


BlMlnMu's 

lat  mitk 

Hlddle  milk 

LMt  milk 

Whole  milk 

Skim  milk 

,4 

95 

18 

68 

70        1           365 

6 

220 

90 

153 

190 

425 

8 

.    427 

215 

238 

319 

120 

12 

152 

443 

204 

180 

54 

16 

67 

180     • 

127 

121 

,24 

20 

20 

54 

85 

76 

12 

24 

10 

00 

25 

19 

•  •  • 

28 

9 

00 

00 

*    •    • 

•  •  • 

As  the  period  of  lactation  advances  the  globules  increase  in 
number  and  the  average  size  diminishes,  so  that  after  several 
months  the  total  number  of  globules  per  cubic  centimeter  may  be 
two  or  three  times  as  great  as  at  first,  but  the  size  correspond- 
ingly smaller  and  the  per  cent  of  fat  approximately  the  same. 

P.  Collier  records*  the  results  of  a  large  number  of  determin- 
ations of  the  size  of  the  globules  in  the  milk  of  different  breeds. 
The  size  of  the  globules  diminishes  as  the  period  of  lactation  ad- 
vances, that  is  the  relative  number  of  large  globules  diminishes 
and  the  smaller  globules  increase.  He  found**  that  the  relative 
number  was  100  in  the  first  quarter,  137  in  the  second  quarter, 
149  in  the  third  quarter,  and  187  in  the  fourth  quarter  of  the 
period  of  lactation.    That  is  a  given  quantity  of  milk  contained 

'        «New  York  Sxperiseiit  8t»tleD.  Beport,  1M1. 
iwpXP^^Iuept  SUtloa  Beoord,  Vol.  Y.  p.  96, 
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89  per  cent,  more  fat  globules    in    the  last  quarter  than  in  the 
first. 

O.  Schnellenberger*  found  essentially  the  same  thing,  and 
estimated  that  a  liter  of  milk  contained  2480  millions  of  globules 
at  the  beginning  and  4449  millions  of  globules  at  the  end  of  the 
period  of  lactation. 

F.  W.  Woll  agrees  with  the  previously  cited  writers  and  furth- 
er  adds  that  age  has  no  apparent  effect,  and  that  the  morning 
milk  contains  more  large  globules  than  the  evening  milk. 

The  milk  from  certain  breeds,  as  the  Jerseys  and  Guernseys, 
is  characterized  by  large  globules,  while  that  of  other  breeds,  as 
Ayrshires  and  Holsteins,  usually  contain  small  globules.  There 
is,  however,  a  wide  individual  difference  in  all  breeds.  Jerseys 
sometimes  producing  small  globules  and  Ifolsteins  large  ones. 
In  normal  milk  the  globules  are  uniformly  distributed  through- 
out the  whole  mass,  but  to  a  greater  or  less  extent  collected  in 
groups.  For  a  long  time  it  was  thought  that  each  cell  was  sur- 
rounded by  its  own  membrane,  the  membranes  of  Acherson. 
This  membrane  was  supposed  to  be  derived  from  the  cell  of  pro- 
toplasm. According  to  Babcock  no  such  membrane  exists^  and 
he  is  supported  in  this  view  by  nearly  all  recent  investigators. 
It  is  now  considered  that  milk  is  a  natural  emulsion,  and  that 
what  appears  to  be  a  membrane  is  not  different  from  what  is 
seen  in  other  emulsions,  having  the  fat  similarly  divided. 

The  fat  of  milk  is  very  complex,  being  a  mixture  of  six  or 
eight  distinct  fats,  some  being  volatile  and  others  not.  The  fol- 
lowing in  Table  XXV.  is  the  composition  submitted  by  Wiley.** 


Composition  of  ButtCir. 

INSOLUBLE  FATS. 

Olein  42.21     Oleic  acid 40 

Stearin  and  palmatin.  ..50.00     Stearic  and  palmic  acid. .  ..47 


92.21  87 

SOLUBLE. 

Butyrin 4.67    Butyric  acid 3 

Caproin   3.02    Caproic  acid. 2 

Caprylic  acid  and 

Caprylin  and  Rutin 10    Rutic  acid 


7-79 


46 


90 

49 
40 

80 


69 


*ExperimeDtal  Station  Report,  V.  P.  9ff. 

*«Principle8  and  Praotloe  of  Agricultural  Analysli.    H.  W.  WUey,  1897. 
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The  insoluble  solids  constitute  a  little  more  than  92  per  cent 
of  the  total  fat,  are  stable  and  suffer  little  from  the  organized 
ferments.  Th^y  are  tasteless  and  nearly  neutral.  They  are  com- 
posed of  glycerol  united  with  fatty  acids.  The  peculiarity  of 
these  fats,  lies  in  the  proportion  of  the  different  ones  present. 
The  presence  of  a  greater  proportion  of  stearin  raises  the  melt- 
ing point,  while  a  high  proportion  of  olein  lowers  it. 

The  proportion  of  these  fats  is  fairly  constant,  but  in  the 
case  of  feeding  cotton  seed  meal  to  cattle,  the  melting  point  of 
butter  is  raised  and  would  seem  to  indicate  that  the  per  cent  of 
stearin  was  increased.    No  analyses  are  available  to  determine, 
whether  this  is  the  case  or  not. 

The  volatile  fats  constitute  less  than  eight  per  cent  of  the 
total  fats  in  milk,  but  they  are  of  great  importance  as  they  im- 
part the  taste  and  odor,  and  g^ve  the  peculiar  animal  character- 
istics. They  are  probably  more  easily  affected  than  any  other 
constituent  of  the  milk. 

The  casein  is  the  chief  proteid  constituent  of  milk.  It  is 
insoluble  in  water  and  exists  in  milk  in  a  semi-colloidal  condi- 
tion. It  differs  from  other  proteids  in  that  it  is  coagulated  by 
rennet  and  dilute  acid,  but  not  bv  heat. 

Albumen  is  the  soluble  proteid  of  milk,  and  is  similar  to 
blood  albumen.  It  is  coagulated  by  heat  when  subjected  to  a 
temperature  of  175  to  180  degrees  Fahr. 

Lactose  or  milk  sugar  is  a  carbohydrate  peculiar  to  milk,  as 
it  is  found  nowhere  else.  It  differs  from  cane  sugar  in  that  it 
is  less  soluble  in  water,  has  less  specific  gravity,  only  a  slightly 
sweetish  taste,  does  not  readily  undergo  alcoholic  fermentation, 
but  is  easily  broken  up  by  lactic  acid  forming  bacteria. 

Babcock  and  Russell  have  demonstrated  that  milk  also  con- 
tains an  organized  enzyme,  which  will  cause  slow  changes  upon 
standing.  Their  studies  have  not  been  continued  for  a  suffi- 
cient length  of  time  to  give  it  a  full  description. 

The  organic  acid  is  citric  acid,  and  probably  exists  most 
often  in  combination  with  calcium  and  potasium. 

The  ash  or  inorganic  constituents  of  milk  represent  less 
than  one  per  cent.  They  exist  in  compounds  of  sodium,  magnes- 
ium, calcium,  iron  and  phosphorus. 

These  salts  exist  in  soluble  and  insoluble  states.    The  solu- . 
ble  salts  are  sodium  chloride  and  potassium  citrate,  and  the  in- 
soluble phosphates  of  magnesium,  calcium,  potassium  and  iron. 

It  is  also  of  interest  to  note  in  this  connection  that  the  inor- 
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ganic  matter  in  milk  exists  in  the  same  relative  proportions  as 
in  the  new  bom.  The  salts  in  milk  do  not  exist  in  the  same  rela- 
tive proportion  as  in  the  blood  which  also  tends  to  disprove  the 
theory  so  long  maintained  that  the  separation  of  milk  is  largely  a 
process  of  transudation. 

QtTANTITT  AND  QVAUmr  OF  MIUK  SECRETED. 

Wild  animals  secrete  only  a  sufficient  quantity  of  milk  to 
meet  the  needs  of  their  young  until  they  become  sufficiently 
developed  to  secure  their  own  food.  Under  the  influence  of 
domestication  the  functional  activity  of  the  gland  has  been 
greatly  developed  both  in  the  quantity  produced  and  in  the  dura- 
tion of  the  period  of  lactation.  In  all  good  dairy  cows  the 
period  should  extend  over  several  months,  and  in  some  it  is 
practically  continuous.  The  average  yield  per  cow  is  less  than 
4000  pounds  per  annum,  but  in  good  dairies  it  is  more  nearly 
6000  pounds,  and  in  individuals  it  will  greatly  exceed  that 
amount.    In  one  instance  it  was  over  30,000  pounds. 

The  flow  of  milk  is  greatest  shortly  after  parturition  and 
gradually  decreases  until  the  close  of  lactation. 

As  milk  is  dependent  upon  the  metabolism  of  the  mammary 
gland,  this  is  in  turn  dependent  upon  the  quantity  of  blood  pass- 
ing through  it.  For  large  milking  capacity  it  is  necessary  that 
there  should  be  large  glandular  development,  but  more  import- 
ant still,  a  large  circulation  of  blood  in  the  part.  The  cow  must 
receive  an  ample  supply  of  food  and  have  the  capacity  to  eat, 
digest,  assimilate  and  turn  into  blood  the  elements  necessary  to 
form  milk.  Some  time  after  parturition  there  is  a  tendency  to- 
ward a  shrinkage  of  the  vessels  of  the  udder,  and  this  becomes 
more  marked  as  the  period  of  gestation  advances.  All  the  ex- 
cess nutrition  of  the  body  is  needed  for  the  developing  foetus,  and 
hence  a  lessening  of  the  functional  activity  of  the  gland.  That 
pregnancy  is  an  influence  tending  to  diminish  milk  secretion  is 
demonstrated  by  the  fact  that  spayed  cows  will  continue  to  pro- 
duce milk  a  long  time,  even  two  to  five  years,  during  which  time 
the  quantity  and  quality  make  a  very  gradual  decrease.  While 
pregnancy  has  its  influence  upon  the  period  of  lactation  there  are 
other  factors  that  are  of  even  greater  importance  and  cannot  bfe 
overlooked,  the  most  important  of  which  is  the  regularity  and 
thoroughness  of  the  emptying  of  the  gland.  If  the  milking  pro- 
cess be  done  at  irregular  intervals  or  incompletely,  the  activity 
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ot  the  gland  soon  ceases.  Shortage  of  feed  or  water,  or  disease 
may  result  in  immediate  cessation  of  secretion.  The  ordinary 
period  of  lactation  is  from  nine  to  ten  months  throughout  the 
life  of  the  animal.  The  first  and  second  periods  are  somewhat 
shorter. 

The  quantity  and  quality  of  milk  secreted  each  day  is  fairly 
constant.  Variations  do  occur  within  certain  limits  and  may  be 
due  to  numerous  causes.  In  general,  the  evening  milk 
contains  about  a  half  per  cent  more  fat  than  morn- 
ing milk,  but  the  latter  exceeds  the  former  by  about 
25  per  cent  in  quantity.  An  attempt  has  been  made  to  explain 
this  by  attributing  it  to  the  fall  in  temperature  during  the  night, 
requiring  some  of  the  fat  to  keep  up  the  body  heat  and  to  the 
lessened  activity  of  the  animal.  Fleischmann  and  Vieth  experi- 
mented upon  a  German  herd  of  119  cows,  and  found  that  the  fat 
in  the  evening  milk  not  only  varied  within  wider  limits  than  in 
the  mornings'  milk,  but  also  observed  that  from  March  until 
July,  the  period  of  greatest  activity  of  the  gland,  that  the  morn- 
ing milk  was  richer  in  fats  than  the  evening  milk.  The  difference 
in  the  quantity  of  milk  drawn  morning  and  evening  is  due  in 
part  to  the  greater  length  of  time  allowed  to  elapse  between  the 
evening  and  morning  milking.  This  may  possibly  also  account 
for  some  of  the  differences  in  the  percentage  of  fat.  In  general, 
the  milk  richest  in  fat  is  that  drawn  after  the  shortest  period,  and 
this  has  been  shown  to  be  true  in  cases  where  cows  have  been 
milked  three  or  four  times  a  day.  After  the  third  or  fourth  week 
of  lactation  the  percentage  of  fat  in  the  milk  remains  nearly 
constant  until  the  seventh  or  eighth  month,  or  until  the  quantity 
of  milk  begins  to  rapidly  diminish. 

The  dailv  variations  in  the  milk  are  sometimes  considerable. 
Such  variations  may  be  ascribed  to  changes  in  the  weather,  tem- 
perature, food,  surroundings,  indisposition,  etc. 

The  monthly  variations  in  the  quantity  and  quality  of  the 
milk  are  less  marked,  than  the  daily  variations.  Cows  coming 
fresh  in  the  spring,  rapidly  better  the  quality  of  their  milk,  be- 
ginning about  five  months  after  calving,  but  cows  coming  in  in 
the  fall  maintain  a  fairly  even  quality  throughout  their  entire 
period  of  lactation.  The  quantity  of  milk  is  augmented  when  cat- 
tle are  first  turned  out  to  pasture  and  during  drouth,  but  this 
must  be  ascribed  to  food  conditions,  and  not  to  seasonal  varia- 
tion.   The  richest  milk  is  produced  after  the  seventh  month. 

The  yearly  changes  in  quantity  is  slight.    The  increase  in 
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the  second  and  third  producing  years  is  marked,  but  after  that  it 
is  rarely  more  then  3  per  cent.  The  changes  are  so  dependent 
upon  feeding  that  no  conchisions  can  be  drawn  upon  this  point, 

The  percentage  of  the  fat  in  milk  is  affected  by  the  age  ot 
the  cow.  The  young  cow  produces  a  milk  poorer  in  fat  than 
during  vigorous  middle  age.  The  fat  may  fall  to  a  very  low  per 
cent  in  old  age. 

There  is  considerable  difference  in  the  percentage  of  fa^t  in 
the  milk  taken  at  the  different  parts  of  the  milking.  Schmidt 
made  complete  analyses  of  first  drawn  milk  and  last  drawn  milk, 
and  found  that  this  difference  was  almost  wholly  due  to  the  fat, 
there  being  eight  times  more  fat  in  the  end  milk  than  in  the  fore 
milk.  We  have  made  many  tests  of  the  fat  and  found  the  per 
cent,  to  be  about  five  times  as  great  in  the  end  as  in  the  fore 
milk.  The  explanation  offered  for  this  is  that  the  fat  at  first 
lodges  or  adheres  to  the  lactiferious  ducts,  and  that  in  reality  a 
separation  of  cream  begins  in  the  udder,  and  this  fat  would  as 
far  as  circumstances  permitted,  seek  to  float  on  the  denser  fluid 
in  the  cisterns  and  teats.  The  udder  of  a  cow  killed  immediately 
after  milking  showed  on  examination,  that  the  ducts  contained 
a  residue  of  rich  milk  and  it  is  probable  that  the  whole  of  the  fat 
is  never  drawn  at  each  milking. 

There  has  been  a  large  number  of  theories  advanced  as  to 
the  methods  bv  which  milk  is  elaborated,  most  of  them  based 
upon  the  assumption  that  it  is  a  comparatively  simple  chemical 
and  physical  problem.  All  the  earlier  theories  were  based  upon 
such  assumption,  the  physiologist  regarding  the  mammary  gland 
as  an  organ  to  separate  certain  elements  from  the  blood  in  defi- 
nite proportions  as  milk.  It  was  regarded  that  the  process  was 
largely  one  of  transudation  through  a  special  membrkne,  on  the 
same  principle  that  exchange  of  gases  by  osmosis  occurs  rapidly 
in  the  tissues  of  the  lungs.  It  was  assumed  that  the  fat  of  the 
food,  and  the  water  and  the  salts  taken  into  the  alimentary  canal 
were  absorbed  and  taken  into  the  blood  and  then  eliminated  by 
the  mammary  gland.  The  milk  serum  was  regatded  as  escaped 
blood  serum,  and  that  the  other  products  were  derived  from  the 
blood  or  epithelial  cells.  The  gland  was  assumed  to  be  a  semi- 
passive  organ,  receiving  the  milk  already  prepared,  and  only  re- 
quiring elimination  in  the  proper  proportions. 

It  was  upon  the  foregoing  assumption,  that  the  great  ma- 
jority of  experiments  have  been  made  for  the  purpose  of  aug- 
menting the  quantity  or  qtiality  of  the  milk.    If  this  assumption 
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were  correct,  then  the  quantity  or  quality  of  milk  produced 
would  only  be  limited  by  the  ability  to  digest  and  assimilate 
food. 

Probably  the  most  satisfactorally  planned  and  executed  ex- 
periments to  settle  this  theory  was  made  by  Jordan  and  Jenter.* 
The  object  was  to  determine  whether  the  fat  in  the  milk  was  de- 
rived from  the  fat  in  the  food.  During  the  entire  experiment  of 
fifty-nine  days,  analyses  were  taken  of  the  feeds  and  milk  and  the 
urine  and  faeces  collected  to  determine  where  everything  had 
gone.  For  two  weeks  the  cow  (a  grade  Jersey)  was  fed  on  ten 
pounds  of  timothy  hay,  six  pounds  of  corn  meal,  five  pounds  of 
ground  oats  and  one  pound  of  wheat  gluten.  Then  the  same 
foods  were  fed  with  all  or  very  nearly  all  the  fat  extracted.  For 
a  short  time  after  the  change  there  was  a  decided  variation  in  the 
milk  solids,  but  this  was  soon  overcome,  and  the  milk  regained 
its  normal  composition  and  maintained  it  with  only  slight  varia- 
tions, that  could  not  be  assigned  to  any  cause,  throughout  the 
entire  period.  The  milk  fat  yield  for  the  seventy-five  days  was 
62.9 pounds  and  the  food  fat  contained  11.6  pounds,  of  which  only 
5.7  pounds  were  digested.  This  extra  fat  could  not  have  come 
from  the  previously  stored  body  fat,  because  at  the  beginning 
of  the  experiment  the  cow  was  thin  in  flesh  and  gained  forty- 
seven  pounds  body. weight,  and  was  judged  to  be  a  fatter  cow  at 
the  end  than  at  the  beginning.  The  milk  fat  could  not  have  come 
from  the  protein,  because  during  the  fifty-nine  consecutive  days, 
38.8  pounds  of  milk  fat  was  secreted  and  the  urine  nitrogen  was 
equal  about  to  33  pounds  of  protein.  According  to  any  accepted 
method  of  interpretation,  not  over  17  pounds  of  fat  could  have 
been  produced  from  this  amount  of  neutralized  protein.  For  the 
greater  part  of  the  milk  fat,  they  could  draw  no  other  conclusions 
than  that  it  is  formed  partially  at  least,  from  the  carbohydrates. 
Several  experimenters  have  proven  that  body  fat  may  be  formed 
from  carbohydrates,  and  the  foregoing  experiment  only 
strengthens  the  analogy  between  milk  and  body  fat  in  this  mode 
of  formation.  This  experiment  completely  disproves  the  transu- 
dation theory,  as  the  conditions  under  which  it  was  conducted 
were  wholly  under  control.  It  further  offers  an  explanation  for 
the  results  of  many  other  experiments  conducted  along  the  same 
line,  but  not  so  completely  carried  out. 

The  transudation  theory  also  meets  a  serious  set  back  in 
the  fact  that  the  fats  in  the  milk  are  unlike  the  fats  in  the  food  or 

•Balletln  m  New  York  State  Experiment  Btfttlon. 
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body,  and  that  casein  and  milk  sngar  are  not  found  in  the  blood 
or  the  gland  itself. 

Another  theory  that  has  had  many  supporters,  is  that  milk 
is  the  result  of  the  separating  of  part  of  its  constituents,  as  the 
water  serum  and  salt  from  the  blood,  and  part  due  to  a  fatty  de- 
generation of  the  cells  lining  the  alveolar  cavities,  the  fat  globules 
being  due  to  the  degenerated  cells  and  the  casein  due  to  the  un- 
degenerated  portionof  the  cells.  This  theory  is  actively  sup- 
ported by  many  of  the  best  physiologists.  Smith,  after  examin- 
ing all  the  phases  of  milk  secretion,  sum  up  the  whole  as  fol- 
lows: "The  process  of  milk  secretion  may  therefore  be  re- 
garded as  a  process  of  metabolism  of  the  epithelial  cells,  which 
undergo  decomposition,  and  discharge  the  resulting  products 
into  the  excretory  ducts."  He  regards  "fat  as  a  product  of  fatty 
degeneration  of  the  protoplasmic  cell  contents,  for  it  is  not  in- 
creased but  actually  diminished  by  an  increase  of  fat  in  the  foods. 
On  the  other  hand  an  increase  of  proteids  in  the  diet  will  cause 
an  increase  in  milk  fat.  In  microscopic  examination  of  the 
epithelial  cells  of  the  mammary  gland,  oil  globules  may  be  ac- 
tually seen  to  increase  in  size  and  number,  until  often  the  pro- 
toplasmic content  becomes  almost  entirely  replaced  by  oil 
globules  which  entirely  agree  in  their  characteristics  with  the  oil 
globules  found  in  milk."  In  feeding  animals  on  a  highly  albumin- 
ous diet,  they  increase  in  weight  and  produce  more  fat  in  the 
milk  at  the  same  time,  showing  that  they  cannot  be  filling  the  pail 
from  adipose  tissue.  However,  in  herbivora  not  enough  albumi- 
noids are  being  taken  up  to  account  for  this  fact,  so  that  some 
must  be  derived  from  the  blood 

P.  Collier  made  an  investigation*  to  determine  the  number 
of  fat  globules  found  in  milk  in  a  given  time.  He  made  his  ob- 
servations on  a  large  number  of  cows  and  found  on  an  average 
each  secreted  seven-tenths  of  a  pound  or  nearly  19.6  cubic 
inches  of  milk  per  hour,  and  that  there  were  152  fat  globules  in 
each  .0001  cubic  inch  of  milk.  He  concluded  that  this  was 
equivalent  to  secreting  136,000,000  fat  globules  per  second.  He 
duplicated  his  work  on  twenty-three  other  cows,  and  found  they 
secreted  on  an  average  of  138,200,000  fat  globules  per  second. 
Collier  also  recognized  the  fact  that  milk  contains  ingredients 
that  must  be  the  result  of  some  special  activity,  as  the  casein 
and  milk  sugar  are  not  present  in  the  blood,  and  the  fat  only  in 
traces,  thus  precluding  the  possibility  of  being  derived  by  transu- 

*New  York  State  Bxperlmental  Station,  Bept.  1891. 
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elation.  A  good  cow  may  produce  two  and  a  half  kilograms  of 
albumenoids,  fat  and  sugar,  (five  pounds)  The  weight  of  the  total 
solids  of  a  gland  producing  that  amount  of  milk  solids  is  only 
about  1.16  kilograms  (two  and  one-fourth  pounds)  which  would 
necessitate  a  complete  renewal  of  tissue  2.09  times  daily.  He 
might  have  added  that  the  epithelial  cells  constitute  only  a  small 
part  of  the  gland  structure,  and  it  would  therefore  require  even 
more  rapid  renewal.  This  would  require  an  almost  incredible 
cell  growth,  so  that  we  are  forced  to  assume  that  although  the 
growth  and  disappearance  of  certain  cells  is  of  the  greatest  im- 
portance, the  organic  substances  in  milk  are  modified  from  sub- 
stances in  the  blood  and  lymph  into  the  forms  we  find  them  in 
milk,  by  the  functional  activity  of  the  cells.  The  estimates  upon 
the  rate  of  cell  multiplication  as  made  by  Dr.  Collier,  are  only 
approximate,  but  are  certainly  near  enough  to  the  truth  to  war- 
rant drawing  the  conclusion  that  fat  is  not  the  result  of  fatty  de- 
generation of  the  cells.  In  fact  such  a  process  is  incompatible 
with  our  knowledge  of  the  physiology  of  cell  reproduction  or 
disintegration. 

Soxhlet  has  recently  advanced  the  theory*  that  milk  is  the 
result  of  the  disorganization  of  tissues,  either  as  according  to 
Volt,  of  the  milk  glands  themselves  or  according  to  Rauber,  of 
the  white  blood  corpuscle.  Thus  according  to  Soxhlet  the  con- 
stituents of  food  cannot  be  directly  converted  into  components  of 
milk,  but  must  first  be  used  for  the  construction  of  some  tissue 
and  afterwards  be  decomposed  and  then  be  utilized  in  the  pro- 
duction of  milk  fat.  A  normal  butter  fat  could  then  be  produced 
by  food  devoid  of  fat,  and  feeding  any  kind  of  food  devoid  of  fat 
although  rich  in  fat  forming  constituents,  would  not  have  the 
effect  of  changing  the  character  of  the  milk  fat  present  in  milk. 
Abundant  feeding  with  nutritive  but  non-fatty  foods,  could  only 
increase  the  percentage  of  decomposing  milk  tissue.  Carbohy- 
drates could  contribute  to  the  body  fat,  but  not  to  the  milk  fat, 
because  they  contribute  nothing  to  the  milk  producing  tissues, 
but  on  the  contrary,  when  fed  in  conjunction  with  food  poor  in 
prbtein,  they  diminish  the  milk  fat  because  the  total  diminishes 
the  amount  of  nitrogenous  food,  that  is,  substances  which  pro- 
duce tissue.  It  is  only  fat  in  food  which  renders  the  exclusive  in- 
crease of  milk  fat  possible,  by  causing  a  migration  of  body  fat  to ' 
the  milk. 

A  close  examination  of  the  theory,  and  the  explanation 
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given  by  Soxhlet,  shows  that  it  explains  many  phenomena  that 
could  not  be  explained  by  the  transudation  or  cell  disintegra- 
tion theories.  It  must  be  admitted,  however,  that  it  ignores  any 
special  constructive  power  in  the  gland  itself,  and  treats  milk  as 
an  excretory  product. 

The  latest  theory  is  to  regard  milk  as  a  product  of  metabol- 
ism of  the  cells  of  the  mammary  gland.  It  is  in  all  essential 
characters  a  secretory  product,  and  not  an  excretory  product. 
In  viewing  the  physiology  of  the  formation  of  milk  in  such  a 
light,  it  is  only  regarding  it  in  the  same  way  as  saliva,  gastric  and 
pancreatic  juices.  It  may  be  argued  that  these  glands  secrete  a 
special  product  to  be  used  in  the  animal  economy,  while  milk  is 
not  so  used.  All  excretory  glands,  as  the  kidneys,  liver  and 
sweat  glands,  find  their  material  already  prepared  in  the  blood, 
the  result  of  activity  in  other  parts  of  the  body,  and  they  serve 
as  a  means  of  eliminating  it.  Secretory  glands,  as  the  pancreas, 
salivary  glands,  etc.,  do  not  find  their  active  principles  in  the 
blood,  but  construct  them  within  their  own  especial  cells.  The 
mammary  gland  does  not  find  fat,  casein  and  lactose  in  the 
blood,  but  constructs  them  within  its  own  tissues.  The  recognition 
of  the  mammary  gland  as  an  organ  having  a  special  function  will 
explain  fully  all  the  difficulties  met  in  trying  to  reconcile  all  other 
theories  with  the  facts  as  they  are  observed. 

The  theory  of  special  cell  metabolism  is  supported  by  the  be- 
havior of  the  gland,  viewed  from  an  anatomical  standpoint.  The 
cells  differ  when  at  rest  and  when  active.  When  at  rest  the  cells 
lining  the  alveoli  lie  flat  and  close  to  the  wall.  Their  nuclei  are 
small  and  spindleform.  During  a  period  of  activity  they  are 
much  enlarged,  filling  nearly  the  entire  cavity,  and  the  nuclei  are 
prominent.  The  cells  may  be  seen  in  all  stages  of  reproduction, 
and  in  these  particulars  the  gland  shows  the  same  characters  as 
seen  in  the  secreting  glands  already  mentioned. 

This  theory  is  further  sustained  by  the  antecedents  of  the 
milk.  When  fat  is  taken  into  the  intestine  and  assimilated,  it  no 
longer  has  an  existence  as  fat,  but  is  broken  up  into  various  com- 
binations. Fat  as  deposited  in  the  body  is  not  the  same  as  the 
fat  in  the  food.  The  proportions  of  olein  and  stearin  have  been 
changed  to  meet  the  peculiarity  of  the  animal.  Where  the  an- 
alaytic  and  synthetic  process  take  place  is  not  known.  It  is  now 
recognized  that  it  is  not  necessary  that  the  fat  in  the  body  be  de- 
rived from  the  fat  of  the  food,  but  that  the  carbohydrates  supply 
the  necessary  materials.    With  these  proofs  of  synthetic  process 
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going  on,  to  produce  body  fat,  it  is  not  unreasonable  to  suppose 
that  a  similar  process  may  take  place  in  the  formation  of  milk. 

The  milk  sugar  or  lactose  is  a  product  of  metabolic  activity 
of  the  protoplasm  of  the  secreting  cells  of  the  mammary  gland. 
This  particular  form  of  sugar  occurs  nowhere  else  in  the  body. 
It  is  a  typical  carbohydrate  and  is  found  in  the  milk  of  animals 
fed  exclusively  upon  meat,  thus  showing  that  the  carbohydrates 
of  the  food  are  wholly  unnecessary.  Of  all  the  constituents  the 
milk  sugar  is  least  affected  by  external  conditions. 

The  casein  of  milk  is  thought  to  be  formed  the  same  as  the 
fat,  although  authorities  differ  on  this  point.  The  evidence  seems 
to  be  in  favor  of  this  theory,  for  at  the  beginning  and  at  the 
end  of  lactation  the,  albumen  which  is  normally  less  than  one 
seventh  of  the  casein,  is  actually  in  excess  of  it,  and  albumin  is 
a  normal  constituent  of  both  blood  and  milk.  Smith  says,  casein 
is  developed  as  the  expense  of  the  albuminous  cell  contents 
since  it  is  absent  from  the  blood.  The  alkali  albuminate  is  de- 
rived from  the  breaking  down  of  the  protoplasm  and  nuclein, 
which  is  always  found  as  a  part  of  the  casein  and  is  derived  from 
the  nucleus  which  disappears  in  the  process  of  secretion.  The 
proportion  of  casein  in  the  milk  is  increased  by  greater  perfec- 
tion in  the  activity  of  the  cells.    In  the  formation  of  colostrum, 

the  albuminoid  matter  is  greatly  in  excess  of  that  after  secre- 
tion is  well  established,  and  with  the  decrease  of  albumin,  there 
is  a  proportionate  increase  in  casein.  A  ferment  has  been  ex- 
tracted from  the  mammary  gland  which  will  convert  albumin 
into  casein. 

The  water  no  doubt  passes  directly  from  the  capillaries  into 
the  milk  follicles,  and  carrying  with  it  the  mineral  constituents 
in  solution. 

The  functions  of  the  mammary  gland  are  performed  invol- 
untarily. There  seems  to  be  some  connection  between  the  mam- 
mary gland  and  the  central  nervous  system,  but  how  much  con- 
trol can  be  exercised  by  will,  has  not  been  determined.  Locally 
the  stimulus  seems  to  be  the  empty  milk  duct  for  when  the  ducts 
become  full,  the  secretion  is  partially  checked,  but  is  consider- 
ably stimulated  during  the  process  of  emptying. 

IKIXVENCES  AFFECTING  MII.K  PRODUCTION. 

Breed. — Heredity  has  a  most  marked  effect  upon  milk  pro- 
duction. The  different  breeds  are  the  result  of  the  selection  of 
animals  of  certain  types,  and  some  have  been  selected  to  pro- 
duce very  rich  milk,  others  large  quantities  of  milk,  and  in  others 


no  attention  has  been  paid  to  this  quality.  The  difference  in  the 
quality  of  milk  due  to  breed,  includes  not  only  the  amount  of 
fat,  the  color  and  melting  point  of  the  fat,  but  also  the  size  of 
the  milk  globules.  In  some  breeds  the  globules  are  large,  in 
some  they  are  small,  and  in  some  they  may  be  mixed,  large  and 
small.  While  the  breed  h^s  a  most  marked  influence  there  is 
also  considerable  variation  of  the  individuals  in  each  breed. 

No  figures  are  available,  that  give  a  good  index  to  the 
amount  of  milk  and  the  period  of  lactation  in  the  different  breeds 
of  cattle  in  this  country.  The  only  animals  of  which  we  have 
record,  are  individuals  mainly  owned  by  Experiment  Stations, 
or  in  breeding  establishments  which  are  of  more  than  average  in 

quality. 

Heredity. — As  a  breed  represents  only  the  characters  of  in- 
dividuals fixed  by  selection  for  successive  generations,  it  is  but 
natural  that  we  should  find  like  influences  in  families,  but  in  a 
less  marked  degree.  Heredity  has  its  effect  in  stamping  indi- 
viduality both  in  the  quantity  and  quality,  and  no  stronger  proof 
is  needed  than  the  records  of  the  noted  families  of  the  breeds. 

Ase. — Age  will  influence  the  quality  of  milk.  From  two  un- 
til five  years  there  is  a  gradual  increase  in  the  quantity,  after 
which  time  it  remains  about  the  same  during  the  periods  of  ac- 
tivity, until  the  age  of  eleven  or  twelve  years,  and  then  it  de- 
creases. 

Presnanoy. — This  State  always  has  the  effect  of  decreasing 
the  flow,  first  due  to  a  tendency  for  the  body  to  take  on  flesh  for 
a  time  after  conception,  and  in  a  later  period  the  nutrition  is 
utilized  for  the  foetus.  It  is  in  respect  to  the  period  of  lactation 
that  individuals  show  the  widest  variation.  With  many,  the 
effect  of  again  becoming  pregnant  is  so  slight  as  to  be  scarcely 
noticeable,  and  with  others  it  is  so  great  as  to  interfere  with  the 
usefulness  of  the  animal. 

THE  IKIXUENCE  OF  FOOD  UPON  MHiK  SECRETION. 

During  the  period  when  physiologists  attempted  to  explain 
practically  all  changes  upon  chemical  and  physical  bases,  the 
teaching  was  that  milk  resulted  from  a  separation  of  its  consti- 
tuent elements  from  the  blood,  the  separation  taking  place  in  the 
udder.  Upon  this  teaching  the  belief  became  fixed  that  the 
quantity  and  quality  of  the  milk  secretion  was  in  a  measure  de- 
pendent upon  the  amount  and  kind.ofiood  the  animals  received. 
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The  influence  of  this  teaching  is  still  potent ;  many  elaborately 
planned  experiments  have  been  made  by  individuals  and  Govern- 
ment Experiment  Stations  to  determine  the  truth  or  falsity  of 
this  view.  The  results  have  been  very  confusing,  unless  all  the 
data  be  known.  It  must  be  admitted  that  a  large  per  cent  of 
practical  dairymen  believe  they  can  take  poor  or  average  cows, 
and  by  good  feed  and  management  greatly  increase  the  quantity 
and  better  the  quality  of  the  milk  produced.  The  results  at  Ex- 
periment Stations  have  not  been  wholly  in  accord  with  this  view. 
No  doubt  but  that  the  dairyman  taking  a  cow  in  poor  condition, 
scarcely  receiving  sufficient  food  to  maintain  the  body  nutrition, 
and  giving  her  good  care  and  abundant  feed,  will  be  able  to  in- 
crease both  the  yield  and  quality.  The  Experiment  Station  or 
person  who  takes  an  animal  in  a  good  state  of  nutrition,  and 
feeds  highly,  may  still  further  increase  the  flow  or  maintain  it, 
and  may  improve  the  quality  for  a  short  time  but  not  perman- 
ently. The  error  too  often  committed  by  the  dairyman  in  draw- 
ing a  proper  conclusion,  is,  first  testing  the  milk  for  quantity  and 
quality,  which  is  below  the  normal  for  the  animal  because  of  her 
impoverished  condition,  and  second,  in  drawing  the  conclusions 
from  the  temporary  change  occurring  soon  after  the  change  in 
food.  The  experiment  stations  as  a  rule,  use  only  well  nour- 
ished cattle,  and  consequently  do  not  find  such  marked  changes, 
and  furthermore  they  keep  the  records  for  a  longer  period  of 
time,  so  that  the  conclusions  are  not  biased  by  the  incomplete 
data  obtained  from  the  temporary  changes.  Among  those  who 
believe  that  the  quality  of  milk  is  practically  a  fixed  character  in 
any  given  individual  and  not  subject  to  more  than  temporary 
variation  by  the  feeding,  are  G.  H.  Whitcher  and  S.M.  Babcock.* 
The  latter  sums  up  the  matter  as  follows: — "My  opinion  is  that 
the  quality  of  milk  so  far  as  it  is  measured  by  the  per  cent  of  fat, 
depends  almost  entirely  upon  individual  peculiarities  of  the  ani- 
mal, and  so  long  as  sufficient  food  is  supplied  and  consumed,  very 
little  depends  upon  the  kind  of  food.  External  conditions,  which 
often  are  not  apparent,  seem  to  have  a  greater  influence  upon  the 
richness  of  milk  than  the  kind  of  feed.  This  is  shown  by  the  fact 
that  the  daily  variations  in  the  per  cent  of  fat  in  the  milk  from 
the  same  cow,  when  no  change  has  been  made  in  the  ration  are 
often  greater  than  occur  when  a  radical  change  in  the  food  is 
made."  Furthermore  the  same  ration  will  affect  different  ani- 
mals differently.    According  to  this  theory,  the  man  who  cn- 

^'       niural  New  Yarker.  July  15.  18tfl. 
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deavors  to  keep  up  the  standard  of  his  milk  by  careful  feeding 
cannot  attatin  that  end,  and  has  no  advantage  over  his  neighbor 
who  uses  the  cheapest  ration  possible. 

According  to  other  writers,  as  Youatt*  and  Wing,**  the 
food  has  considerable  influence  upon  the  quality,  but  not  to  the 
some  extent  as  the  quantity.  In  fact,  with  cows  kept  under  favora- 
ble conditions,  with  an  abundant  supply  of  food,  it  is  hardly  possi- 
ble to  increase  the  proportion  of  fat  to  other  solids  by  a  change  in 
the  food.  While  the  total  solids  cannot  be  easily  affected,  the 
character  of  the  constituents  may  be  influenced  and  this  is  nota- 
bly so  of  the  fat.  For  example,  linseed  meal,  gluten  meal  and 
certain  other  foods  make  a  soft  oily  fat,  while  cottenseed  meal, 
the  seeds  of  the  various  legumes,  and  wheat  bran  make  a  hard 
fat.  The  constituents,  other  than  fat,  are  not  so  easily  affected. 
When  cows  are  fed  on  watery  herbage,  brewers'  grains  or  other 
food  containing  a  high  percentage  of  water,  the  milk  becomes 
poorer  in  solids.  The  explanation  offered  for  this  last  condition 
is  based  on  the  assumption  of  a  more  watery  character  of  the 
blood,  due  to  excess  in  the  food.  A  poor,  watery  diet  impover- 
ishes the  blood  and  leads  to  the  production  of  watery  milk. 

The  assumption  of  a  watery  diet  producing  a  watery  milk 
is  not  fully  in  accord  with  close  observation,  as  it  has  been  found 
that  the  fat  content  is  not  diminished  by  turning  cattle  from 
dry  feed  to  pasture.  It  is  in  line,  however,  with  the  statements  so 
frequently  accredited  to.  health  boards,  to  the  effect  that  cattle 
fed  on  brewers'  grains  and  starch  refuse,  have  a  lower  fat  con- 
tent in  the  milk  than  those  using  dry  feeds.  My  own  analyses  do 
not  show  sufficient  difference  to  be  able  to  decide  from  the  milk 
test  which  dairy  uses  one  kind  of  food  and  another  dairy  a 
different  kind. 

As  this  phase  of  the  subject  has  received  so  much  attention 
from  Station  workers,  the  following  summaries  of  experiments 
may  be  of  special  interest. 

COMPARISONS  OF  GRAINS  AND  BT  PRODUCTS. 

Corn  Meal  and  Shorts. — An  experiment  was  conducted  by 
the  New  Hampshire  Experiment  Station,*  to  compare  corn 
meal  and  shorts.  The  nutritive  ratios  were  i  to  6.8  and  1.6  :i  re- 
respectively.  A  difference  of  .34  of  a  pound  of  milk  per  day  was 
realized  in  favor  of  the  corn  meal. 


*   Complete  Grazier*  1808.    ^*Mllk  and  ItspfroductA,  1897. 

1    Bulletin  No.  8,  New  Hampshite  Experiment  Station.    O.  H.  Wbltober 
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Com  Meal  and  Cottonseed  Meal  — The  same  Station^  found 

that  a  ration  with  corn  meal,  having  a  nutritive  ratio  of  i  to  5.5 
and  one  with  cottonseed  meal,  i  to  4.5,  gave  a  gain  of  .44  of  a 
pound  of  milk  more  per  day  per  cow  in  favor  of  the  cottonseed 
meal.  Of  the  five  cows  one  gained  on  the  wide  ratio,  two  re- 
mained the  same  aod  tw-o  gained  on  the  narrow  ratio. 

Cora  Meal  and  Gluten  MeaL — Corn  meal  was  Used  in  a 
ration  having  a  nutritive  ratio  of  i  to  9.2,  and  the  gluten  meal  at 
I  to  2.4.  This  resulted  in  a  decrease  in  the  flow  of  milk  each  time 
the  change  was  made,  from  the  narrow  to  the  wide  ratio.  Gluten 
nieal  also  made  a  softer  butter  than  corn  meal.* 

Bran  and  Oats. — Have  about  equal  values.^  At  the  Wis- 
consin E)tperiment  Station,  two  feeding  experiments  wer«  car- 
ried on  for  the  purpose  of  ascertaining  the  value  of  ground  oats 
and  bran  for  milk  production.  The  cows  were  fed  the  same 
quantities  by  weight  of  bran  and  oats,  eight  pounds  daily  per 
head  in  the  first  expeririient,  and  ten  pounds  daily  in  the  second, 
with  an  addition  of  corn  meal,  hay,  corn  silage,  and  corn  fodder. 
It  was  found  that  the'  cows  invariablv  did  better  on  the  oats. 
The  fat  content  on  the  average  remained  the  same. 

Barley  and  Oats  and  a  mixture  of  palm  nut  meal,  rape  seed 
cake  and  sunflower  seed  cake,  were  compared  in  co-operative  ex- 
periments in  Denmark.  There  was  no  change  in  the  chemical 
composition  of  the  milk  from  the  different  rations,  although  the 

quantity  of  the  milk  increased  with  the  heavier  oil  cake  feeding. 
Gluten  Meal  and  Cottonseed  MeaL — Gluten  meal  was  found 

equal  to  cottonseed  meal  when  fed  in  such  quantities  as  to  make 

the  digestible  matter  equal.'*     At  the   Massachusetts   Station 

these  feeds  gave  practically  the  same  results. 

Gluten  Meal  and  Other  Meals   —Seventy  COWS  were  used  in 

a  test  to  determine  the  comparative  value  of  gluten  meal  and 
corn  meal  and  bran.^  High  grade  gluten  meal  was  found  to 
have  a  higher  feeding  value  than  equal  weights  of  corn  meal  and 
bran.  The  milk  was  slightly  richer,  but  not  sufficiently  so  to  be 
of  practical  importance.  The  fat  was  disproportionately  in- 
creased to  other  solids. 

Gluten  Meal  and  i<inseed  Meal.  —Gluten  mcal  and  linseed 


1  Bulletin  8,  New  Hampshire  Experiment  Station.    G.  B.  Whitcber. 

2  Bulletin  No.  13,  New  Hampshire  Experiment  Station.    A.  H.  Wood  and  C. 

L.  Parsons. 

3  Report  of  the  Maine  Experiment  Station,  1896.    J.  M.  Banlett 

4  Report  of  the  Maine  Experiment  Station,  1896.    J.  M.  Bartlett. 
5    Bulletin  48,  Vermont  Experiment  Station.    J.  L.  Bills. 
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meal  were  compared  in  feeding  tests,  and  showed  no  marked  dif- 
ference in  the  quality  of  the  milk.* 

Gluten  and  Wbeat  Middlings. — The  nutritive  ratio  of  the 
gluten  feed  was  i  to  J.J  and  the  midlings  i  to  8.4.  The  milk  yield 
was  in  favor  of  the  gluten  feed.  Only  one  cow  was  used  in  the 
experiment,  and  thus  it  becomes  of  very  little  value.* 

dlntea  and  Shorts. — ^I'he  ratio  of  the  gluten  feed  was  i  to 
^.2,  and  of  the  shorts  feed,  i  to  7.6,  with  slight  advantage  in  favor 
of  the  gluten.  Here  again,  only  one  cow  was  used.  This  was  in 
connecti6n  with  the  previous  experiment. 

Cottonseed  MeaL — Butter  is  not  appreciably  affected  by  cot- 
tonseed meal,  unless  that  feed  be  made  one  half  or  more  of  the 
grain  ration.*  Cottonseed  meal  also  made  a  butter  which  was 
very  hard  and  difficult  to  churn.* 

Cottonseed  and  Bran. — Cottonseed  had  the  effect  of  increas- 
ing the  quantity  of  milk,  but  not  the  quality,  when  displacing 
bran  in  a  diet.  With  the  cottonseed  diet,  the  melting  point  of  the 
butter  was  99  degrees,  and  with  the  bran  93  degrees.  This  ex- 
pcrminent  was  conducted  upon  12  cows  for  10  weeks.* 

Cottonseed  and  Grains. — Cottonseed  had  the  effect  of  in- 
creasing  the  melting  point  from  95.33  degrees  on  a  straight 
grain  and  hay  diet,  to  105.44  degrees  on  a  diet  of  cottonseed  meal 
and  beets,  and  decreasing  the  volatile  acids  from  14.41  parts  to 
10.15  parts  in  the  fats.  The  quality  of  the  milk  was  improved  so 
that  21  pounds  of  milk  produced  a  pound  of  butter  against  22 
and  23  pounds  without  the  cottonseed  meal.  The  color  was  also 
made  whiter.® 

Cottonseed* — Steamed  cottonseed  gave  better  results  than 
raw,  and  the  cost  was  one-half  less  than  cottonseed  meal.  Butter 
from  the  steamed  seed  feeding  was  better  than  that  from  the  raw 
seed  feeding.'^ 

Snsar  Meal,  Com  and  Cob  Meal. — Sugar  meal  produced  8 
per  cent  greater  yield  of  milk  than  corn  and  cob  meal.  Sugar 
meal  produced  27  per  cent  greater  yield  of  butter  fat.  It  also 
produced  14  per  cent  greater  yield  of  milk  solids  and  9  per  cent 
more  solids  not  fat.    Sugar  meal  produced  .58  pounds  of  fat,  an 

1  Report  of  the  Mass.  Experiment  Station,  189t. 

2  B  alletin  8.  New  Rampeblre  Experiment  Station.    G.  H.  Whitcher. 

3  Bulletin  32.  Iowa  Experiment  Station.    G.  F.  Curtiss. 

4  Bulletin  13.  New  Hampshire  Experiment  Station. 

5  Bulletin  17.  Penn.,  Agr.  Experiment  Station,  Thomas  F.  Hunt. 
%    Bulletin  18.  Texas  Experiment  Station.    George  W.  Curtis. 

Bulletin  29.  corroborates  the  thermal  test. 
7    Bulletin  13.  Mississijpl  Expeiimcnt  Station.    E.  B.  Llojd. 
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equivalent  of  17  per  cent  more  than  corn  meal.  Sugar  meal  also 
produced  .73  pound  or  6  per  cent  increase  in  total  solids  per 
hundred  pounds  over  corn  meal.  Eight  cows  were  used  in  a  60 
day  experiment  to  determine  these  points.* 

^*1» — Cottonseed  oil,  corn  oil,  palm  oil,  cocoanut  oil,  oleo 
oil,  stearin  oil.  These  were  fed  to  three  cows  for  the  period  of 
fifteen  days — a  period  too  short  from  which  to  be  able  to  draw 
positive  conclusions.    The  author's  deductions  were: — 

1st. — That  the  first  effect  of  an  increase  in  fat  in  a  cow's 
ration  is  to  increase  the  per  cent  of  fat  in  the  milk. 

2nd. — That  with  the  continuance  of  the  ration  the  tendency 
is  for  the  milk  to  return  to  its  normal  condition. 

3rd. — That  the  increase  in  fat  is  not  due  to  the  oils,  but  to 
the  unnatural  character  of  the  ration. 

4th. — That  the  results  in  this  experiment  tend  to  confirm 
the  conclusion  expressed  in  previous  bulletins  from  this  station, 
that  the  composition  of  cows'  milk  is  determined  by  the  individ- 
uality of  the  cow,  and  that  although  an  unusual  food  may  divert 
for  a  time  the  composition  of  the  milk,  its  effect  is  not  con- 
tinuous. 

Cottonseed  Oil  produced  the  hardest  butter  and  corn  oil  the 
softest.* 

Tallow. — Tallow  was  fed  to  ten  different  cows  for  a  period 
of  ten  weeks,  during  six  weeks  each  cow  ate  on  an  average  of 
two  pounds  of  tallow  per  day.    No  increase  in  milk  fat  followed.'^ 

Milk. — Feeding  whole  milk  to  two  cows  on  pasture  had  the 
effect  of  keeping  up  the  flow  and  the  per  cent  of  fat.  Skim  milk 
did  not  do  as  well  as  whole  milk,  but  showed  some  increase  over 
no  milk.4 

Com  Fodder  and  Bean  Vines. — G.  H.  Whitcher  found  that 
by  the  feeding  of  a  herd,  six  pounds  of  corn  fodder  to  each  daily, 
that  he  received  217.54  pounds  of  milk,  or  an  increase  of  5.54 
pounds  daily  over  the  same  period  during  which  five  pounds  of 
bean  vines  were  being  fed.  He  also  substituted  six  pounds  of 
millet  for  six  pounds  of  corn  fodder,  and  found  an  increase  of 
•35  of  a  pound,  an  amount  so  small  that  it  does  not  mean  any- 
thing one  way  or  the  other. 

Corn  Fodder  and  Com  Silage  have  the  same  value.^    At  the 


1  Bulletin  14,  Iowa  Experiment  Station. 

2  Bulletin  18,  New  Hampshire  Experiment  Station.  A.  H.  Wood. 

2  Bulletin  92.  Cornell  University  Experiment  Station.    H.  H.  Wing. 

4  Bulletin  17.  Iowa  Experiment  Station.    James  WDson  and  G.  E.  Patrick. 

5  Bulletin  105.  New  York  Agr.  Experiment  Station.  Van  Slyke. 
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Missouri  Station  thefodder  fed  cattle  gave  milk  richer  in  fats  and 
in  solids.^ 

Com  stoTer  and  Hay  are  of  equal  value.*  Corn  fodder  has 
essentially  the  same  value  as  English  hay.*  Corn  fodder  pro- 
duced slightly  less  milk  and  of  a  slightly  poorer  quality  than  hay.** 

Silace  from  Frosted  Com  gave  slightly  poorer  results  than 
from  unfrosted  corn.* 

Silase  and  Hay. — ^The  Maine  Experiment  Station  reports 
upon  an  experiment  to  determine  the  comparative  value  of  good 
hay  and  corn  silage.  The  estimates  were  made  upon  the  basis 
of  the  digestible  matter  of  each.  For  two  months  corn  silage 
partly  took  the  place  of  good  hay,  but  it  had  the  effect  of  only 
slightly  changing  the  quality.  The  percentage  of  fat  remained 
the  same,  but  there  was  a  small  increase  in  quality.  Whitcher 
made  a  similar  Experiment  using  timothy  grass  but  in  this  case 
the  silage  showed  decided  advantages. 

Com  and  Clover  Silage. — The  Vermont  Experiment  Station 
compared  corn  silage  with  clover  silage,  with  the  result  that  all 
ten  of  the  cows  gave  a  better  quality  of  milk  on  corn  than  on 
clover  silage.  The  butter  fat  was  35  per  cent  higher  or  8  per 
cent  better  in  the  milk  during  the  corn  silage  feeding  period. 

Bilase. — Change  from  dry  feed  to  silage  resulted  in  slight 
increase  in  both  quantity  and  quality.®  Silage  produced  less 
milk  than  hay,  the  quality  being  the  same.'^  Silage  feeding 
favored  milk  and  butter  production,  while  timothy  hay  favored 
fat  production.®  Silage  produces  a  softer  butter  than  hay.®  At 
the  Maine  Station  silage  was  slightly  better  than  hay  for  milk 
production.*® 

Soy  beans  were  better  than  the  vetch  or  oats  in  five  out  of 
six  cases.** 

Hnncarian  hay  gave  poorer  returns  than  silage.** 

Prairie  hay  is  equal  to  timothy  hay.'* 


1  Bulletin  8,  Missouri  Arf.  Experiment  Statfon.  J.  W.  Sanborn. 

2  Report  Vermont  Agricultural  Experiment  Station,  1889.    J.  L.  Hill. 

3  Report  Massachusetts  Affr.  Experiment  Statiom,  1888. 

4  Report  Vermont  Aicr.  Experiment  Station,  1890.    J.  L.  Hills. 
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Bermuda  hay  and  timothy  hay  are  equal.*  The  cows  were 
given  a  preliminary  ration  of  i  :6  and  changes  made  in  the  hay. 

CloTer  hay  caused  an  increase  or  prevented  the  natural  de- 
crease at  each  period  at  which  it  was  used.  A  shrinkage  oc- 
curred at  each  time  the  change  occurred  away  from  the  clover. 

Vetoh  hay  caused  a  slight  gain. 

Mixed  hay  gave  an  increase  over  mixed  and  oat  hay. 

Oat  hay  had  less  value  than  other  fodder.  The  effects  was 
upon  quantity  and  not  quality.* 

Peas  and  oat  hay  were  not  relished  but  when  eaten  gave 
high  value.* 

Apple  pomaee  has  about  the  same  value  as  silage.'* 

Beets  were  found  to  increase  the  flow  of  milk,  but  not 
enough  to  pay  for  the  extra  cost  of  the  ration.* 

Snsar  beets  as  well  as  carrots  almost  without  exception  tem- 
porarily raise  the  quality  of  milk.®  They  give  butter  of  good 
color  which  keeps  well,  but  like  that  from  potatoes  is  not  of  high 
grade.^ 

Snsar  beet  pulp,  pound  for  pound  on  the  basis  of  dry  matter 
was  found  to  be  equal  to  corn  silage.  The  milk  produced  from 
feeding  the  beet  pulp,  as  it  comes  from  the  sugar  beet  factory  is 
worth  about  one-half  that  of  corn  silage.  In  this  experiment  five 
cows  were  used  for  a  period  of  eleven  weeks,  the  time  being 
equally  divided  between  the  two  feeds.  There  was  no  constant 
effect  upon  the  percentage  of  fat.® 

Rootfl  were  compared  with  silase  in  a  feeding  trial  with  the 

result  that  apparently  the  roots  seemed  to  do  best,  but  estimated 
on  the  basis  of  air  dried  content,  the  silage  gave  the  best  re- 
sults.® 

Oreen  Tood, — A  change  from  dry  to  green  food  increased 
the  quantity,  but  only  slightly  altered  the  quality.*^ 

Carrots  had  the  greater  value  pound  for  pound  for  the  vege- 
table matter  they  contained  than  corn  silage.^^ 


1  BoUetin  21.  Misslsatppl  Affr.  Exp.  Station.    E.  B.  Lloyd. 
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6  Report  Massachusetts  Agr.  Experiment  Station,  1889. 
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8  Bulletin  188.    Cornell   Agr.  Experiment  SUtlon.    H.  H.  Wing  and  Leroy 

Anderson. 
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Potatoes  produced  a  butter  that  is  colorless  and  lacks  keep- 
ing qualities. 

Pasture   with   Grain   Ration   Added. — An    experiment  '  was 

conducted  to  try  the  influence  of  the  addition  of  a  grain  ration 
to  cows  on  pasture.  Three  cows  were  kept^n  pasture  only,  and 
three  were  given  grain.  The  lot  on  pasture  only,  decreased  from 
20.60  pounds  to  17.88  pounds  of  milk  and  .86  pounds  to  .JJ 
pounds  fat  and  the  per  cent  of  fat  increased  from  4.19  to  4.29  lbs. 
from  June  8  to  September  21.  During  the  same  period  the  grain 
fed  lot  decreased  from  20.55  pounds  to  13.09  pounds  of  milk ;  and 
.86  to  .65  pounds  of  fat,  and  increased  the  per  cent  of  fat  from 
4.18  per  cent  to  4.95  per  cent.  The  final  result  was  too  close  to 
draw  a  definite  conclusion.^  This  work  was  duplicated  and  re- 
ported in  bulletin  22,  when  Lot  I  produced  a  total  of  118.4 
pounds  of  butter  fat  and  Lot  II  1 19.72  pounds.  Lot  II  consumed 
2822  pounds  of  wheat  bran  and  cottonseed  meal.  The  experi- 
ment was  again  repeated  and  reported  in  Bulletin  36,  at  which 
time  the  grain  feeding  showed  better  because  of  the  short  pas- 
ture. 

Pasture  Alone.  —For  the  production  of  milk  there  is  no  feed 
so  cheap  as  grass.*  Changing  cattle  from  barn  feeding  to  pas^ 
ure  resulted  in  more  and  better  milk.^ 

Dronth  caused  a  great  shrinkage  in  milk.** 
Misoellaneons. — The  following  rations  (i)  cottonseed,  corn 
meal  and  wheat  bran ;  (2)  peas  and  barley ;  and  (3)  linseed  meal, 
corn  meal  and  wheat  bran,  were  alternated  through  three 
periods.  There  was  less  variation  because  of  the  changes  of  feed 
than  is  often  seen  in  uncommon  feeding;  the  quantity  was  di- 
minished slightly  in  passing  from  the  first  to  the  second  and  in- 
creased in  passing  from  the  second  to  the  third  feeding.  The 
melting  point  of  the  butter  and  the  percentage  of  olein  was  lowei 
in  the  second  than  in  the  others.* 

Heavy  Grain. — In  general  it  may  be  said  that  the  limit  to 
assimilate  a  heavy  grain  feed  and  respond  in  milk  produce,  is  de- 
pendent upon  the  individuality  of  the  animal.® 

Iiisht  and  Heavy  Meals. — Light  foods  as  bran,  are  often  as 
good,  weight  for  weight,  as  heavier  for  quantity  and  quality  of 

1  BuUetln  13,  GorneU  TTni.  Agr.  Ex.  Sta.    I.  P.  Roberts  and  H.  H.  Wing. 

2  Bulletin  52,  Cornell  Univ.  Agr.  Exp.  Sta.    H.  H.  Wing. 

3  Report  Vermont  Agr.  Exp.  Station,  1890.    J.  L.  Hills. 

4  Bulletin  106,  New  York  Agr.  Exp.  Station.    L.  L.  VanSlyke. 

5  Report  of  Maine  Agr.  Exp.  Station,  1891. 

6  Report  Vermont  Agr.  Exp.  Station,  1890.    J.  L.  Hills. 
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milk,  but  seems  to  cream  less  thoroughly  than  from  heavier 
meals.^ 


had  the  effect  of  decreasing  the  hardness  of  the 
butter.^ 

NvtritiTe  l^tio^^No  relation  was  found  between  the  nutri- 
tive values  of  fodders  and  the  products  formed,  or  between  the 
albuminoids  of  the  food  and  the  casein  in  the  milk.* 

Olumsins  Feeds. — ^The  final  results  in  changing  food  showed 
that  there  was  little  change  in  the  total  fat  produced,  as  change 
in  quality  was  compensated  for  by  quantity  * 

I>iet.«^The  influence  of  a  certain  diet  may  have  a  widely  in- 
different effect  on  different  animals.*^  No  relation  was  found 
to  exist  between  foods  and  volatile  fatty  acids,  except  in  the 
case  of  skim  milk.® 

Harrow  and  Wide  Rations. — Two  rations  containing  ap- 
proximatety  the  same  quantity  of  digestible  matter,  one  narrow 
and  the  other  wide,  gave  from  20  to  36  per  cent  more  milk  on 
the  narrow,  and  from  30  to  40  per  cent  higher  total  solids  on  the 
narrow,  than  on  the  wider  rations.  In  the  experiment  three 
cows  were  used  for  three  periods  of  thirty-five  days  each.  The 
wide  ration  was  i  to  12 :3 ;  the  narrow  ration  i  to  d.j!^ 

Rations  may  have  equal  digestible  constituents,  but  be  de- 
rived from  different  sources,  as  follows : — 

Ration  I.     Ration  II. 

Timothy  hay 5  15 

Corn  silage 40  25 

Oats  ground 5  o 

Peas  ground 6  o 

Malt  sprouts o  2 

Brewers'  grains  dried o  3 

Buffalo  gluten  feed o  3 

Ration  No.  i  is  supposed  to  have  the  larger  proportion  of 
easily  digestible  carbohydrates,  but  it  had  no  advantage  over  No. 
2  in  milk  production.® 

The  effect  of  widening  a  nutritive  ratio  from  i  :5  to  1 19  and 
from  1 15.6  to  1 :8  was  to  cause  a  decrease  of  from  8  to  13  per 

1  Beport  uf  Vermont  A gr.  Exp.  Station,  1890.    J.  L.  HlUs. 

2  Bulletin  13.  New  Hampshre  Afrrl.  Exp.  Station,  1890.    O.  H.  Whitoher. 

3  Beport  of  Vermont  Agr.  Exp.  Station,  18if9.    J.  L.  Hills. 

4  Bulletin  30,  Nebraska  A.gr.  Station.    O.  L.  IngersoU  and  H.  B.  Duncanson. 

5  Beport  of  Mass.  Agr.  Bxp.  Sta..  1886. 

6  Bulletin  13,  New  Hampshire  Agr.  Exp.  Sta.    A.  H.  Wood  and  C.  L.  Pareons. 

7  Beport  of  Maine  Agr.  Bxp.  Station,  1893.    W.  H.  Jordan. 

8  Bulletin  141,  New  York  Agr.  Exp.  Station.     W.  H.  Jordan  and  O.  Q.  Jenter. 
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cent  in  the  flow.^    With  the  same  cows  hardness  depends  more 
upon  the  character  of  the  feed  than  upon  the  nutritive  ratio  * 

While  the  foregoing  experiments  are  typical  of  the  work 
done  to  deterpiine  the  eflfect  of  food  upon  the  quantity  and  qual- 
ity of  milk,  they  seem  to  show  that  some  foods  have  more  effect 
upon  milk  production  than  others.  In  all  cases  the  influence  is 
within  narrow  limits,  and  can  all  probably  be  accounted  for  by 
the  general  effect  upon  the  body,  or  by  one  food  being  more 
palatable  than  another  and  therefore  more  aggreeable  to  the 
animal.  The  effect  upon  milk  is  probably  no  greater  that  it  is 
upon  the  body  as  a  whole. 

The  discrepancy  between  the  results  obtained  by  different 
experimenters  may  often  be  accounted  for  b/  the  difference  in 
the  method  of  conducting  the  experiments.  The  usual  length 
of  time  given  to  each  period  in  a  feeding  experiment  is  ten  days 
or  two  weeks.  Many  foods  have  a  temporary  stimulating  effect, 
which  food  naturally  shows  in  such  short  period  experiments, 
and  which  would  disappear  if  the  period  were  continued  for  a 
longer  time. 

The  duration  of  the  period,  which  should  be  given  to  an  ex- 
periment, was  also  studied  at  the  Vermont  Experiment  Station. 
Their  results  show  that  the  period  should  be  about  four  weeks, 
in  order  to  make  a  comparison  of  quantity,  and  that  the  period 
should  be  six  weeks  or  more  in  order  to  get  a  comparison  in 
quality.  This  is  another  evidence  of  the  slow  rate  which  phy- 
siological changes  take  {^ce  in  an  organ  having  a  fixed  habit, 
and  also  the  folly  of  drawing  conclusions  from  short  experiments 
upon  animals. 

Effects  of  Gertala  Foods  aad  Bras*-^  —A  great  many  sub- 
Stances  may  be  transmitted  to  the  milk.  The  volatile  fats  that 
are  derived  directly  from  the  food  may  give  either  desirable  or 
undesirable  flavors  to  the  milk.  The  characteristic  flavors  we 
esteem  are  due  to  the  grasses,  clover  and  like  fodders,  while  the 
undesirable  are  due  to  leek,  garlic,  onions,  turnips,  cabbages, 
flsh,  etc.  We  also  find  poisonous  substances  such  as  camphor, 
turpentine  and  camomile,  aloes,  arsenic,  lead  and  tartaric  acid 
transmitted  to  the  milk.  Milk  to  which  aloes,  mercury  and 
copper  have  been  transmitted  is  frequently  injurious.  If  proper 
precaution    is   taken   the   undesirable    flavors    and    detrimen- 

I    Bulletin  9,  New  Hampehire  Agr.  Exp.  Station.    G.  H.  Whltober. 

S    Bulletin  13.  New  Hampshire  Agr,  Bxp.  Station.    A.  U«  Wood  and  0.  L.  Par- 
sons. 

3   EJxperlment  Station  Record,  Vol.  V.,  p.  973. 
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tal  effects  may  be  easily  obviated,  since  all  these  flavoring  oils 
pass  off  through  the  excretory  channels  in  a  comparatively 
short  time.  We  shall  find  them  present  in  the  greatest 
amount,  not  only  in  the  milk  but  in  all  the  tissues  of  the  animal 
during  the  time  the  fodder  containing  them  in  undergoing  diges- 
tion, and  by  the  time  digestion  is  completed,  the  volatile  pro- 
ducts will  have  almost  entirely  passed  away.  Thus,  if  care  is 
taken  in  feeding  so  that  it  will  be  performed  at  least  eight  to  ten 
hours  before  milking,  there  will  be  slight  danger  of  contaminat- 
ing it.  If  milking  should  occur  in  four  or  five  hours,  the  milk 
will  have  an  undesirable  flavor.  Taking  advantage  of  this,  and 
feeding  the  cow  immediately  before  or  after,  dairymen  are  often 
enabled  to  feed  large  quantities  of  turnips,  and  even  onions  with- 
out contamination  of  the  milk.  The  presence  of  wild  garlic  and 
wild  onions  in  the  pasture,  is  a  source  of  bad  flavor  to  the  milk. 
Of  course  the  remedy  here  is  to  remove  the  wild  garlic  and 
onions.  It  is  clahned  that  placing  a  small  piece  of  salt  petre  in 
the  milking  pail  will  counteract  the  odor  of  the  turnips.  A  peck 
of  onions  fed  to  a  cow  will  impart  no  more  odor  to  the  milk  than 
will  a  small  piece  of  onion  added  to  the  milk.  Vandenhoydouch* 
reports  a  case  in  which  the  milk  of  all  the  cows  of  a  village  be- 
came bitter,  although  the  cows  were  healthy.  The  cows  were 
fed  on  Swedish  turnips  which  had  been  washed  in  foul  ditch 
water.  As  soon  as  this  was  discovered  and  remedied  the  milk 
became  all  right.  Weigmann  and  Zurn  report  a  case  in  which 
the  straw. used  for  bedding  caused  soapy  milk.  E.  Hess,  J. 
Schaifer  and  H.  Lang  have  observed  the  effects  of  glaubers 
salts*  on  some  of  the  cattle  of  Switzerland.  They  fed  four  cows, 
increasing  from  40  to  60  grains  per  head  daily,  and  compared  the 
results  with  common  salt.  The  cows  gave  signs  of  disease  of  the 
udder,  such  as  bloody  milk,  caking  arid  catarrh.  After  four  days 
the  milk  was  again  normal^  but  had  a  taste  similar  to  a  weak  so- 
lution of  glaubers  salts.  The  most  striking  change  in  the  milk 
was  a  decrease  in  the  ability  of  the  casein  to  be  curdled  in  rennet. 
The  effect  of  feeding  potassium  chlorate  according  to  Bieler,  was 
an  increase  in  the  yield  of  milk  at  the  expense  of  quality.  Cor- 
hevin  found  that  pilocarpin  increased  the  sugar  from  about  65 
per  cent  of  a  gram  to  5.5  grams  per  litre. 

Soxhet®  has  succeeded  in  demonstrating  that  butter  made 


1  Experiment  Station  Record,  Vol.  V.,  p.  071. 

2  Experiment  Station  Beeord,  Vol.  V.,  p.  071. 

3  Journal  Royal  Agricultaral  Society,  Third  series.  Vol.  Ill,  666-682. 
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from  cows  fed  oil  has  a  melting  point  of  lo  degrees  F.  higher 
than  normal  butter. 

Effect  of  ixrater. — There  is  a  popular  notion  that  the  more 
water  that  a  cow  can  be  induced  to  take  into  the  system,  the 
more  milk  she  will  yield.  To  prove  this,  animals  were  fed  silage 
two  periods,  with  corn  fodder  between  and  succeeding  which 
corn  fodder  with  silage  was  used.  In  every  case  where  there  had 
been  a  decrease  in  milk  flow  there  had  been  a  decrease  in  total 
amount  of  water  taken  into  the  system  and  in  every  case  where 
there  had  been  a  gain  in  the  milk,  there  had  been  an  increase  in 
the  amount  of  water  taken  into  the  system.  Three  cows  drank 
for  both  silage  periods  2182  pounds  water,  and  both  fodder 
periods  2849  pounds  of  water,  but  the  silage  eaten  contained  2489 
pounds  of  water,  so  that  the  total  water  taken  during  the  silage 
period  was  6226  pounds,  while  for  the  fodder  period  only  5435 
pounds  of  water.  For  the  silage  periods  the  cows  gave  19.07 
pounds  of  milk,  and  the  fodder  periods  18.51  pounds  of  milk, 
showing  that  during  the  period  in  which  the  greatest  quantity  of 
water  was  taken  into  the  system  they  gave  the  most  milk  in  re- 
turn. It  is  also  shown  that  as  the  period  of  lactation  advances  the 
amount  of  decrease  of  water  taken  into  the  system  and  the 
amountof  milk  produced  are  almost  exactly  in  the  same  propor- 
tion, that  is,  the  decrease  of  water  taken  in  during  the  second 
silage  period  was  19  per  cent  of  the  amount  in  the  first,  while 
the  milk  decreased  20  per  cent. 

In  the  fodder  period,  the  second  shows  a  decrease  of  14  per 
cent  of  water  and  13  per  cent  of  milk  over  the  first  period,  while 
in  all  the  periods  the  decrease  of  14  per  cent  of  water  and  13  per 
cent  of  milk  occurred  from  the  first. 

That  this  is  not  chance,  but  characteristic  of  cows,  will  ap- 
pear from  a  study  of  the  experiment  made  during  three  years 
at  the  Wisconsin  Experiment  Station*  and  in  seven  out  of  eight 
tests  the  cows  took  more  water  into  the  system  daily  and  gave 
more  milk  while  eating  silage  than  on  corn  fodder,  and  in  the 
other  cases  the  amounts  were  equal,  thus  showing  that  the  ra- 
tions which  produced  the  most  milk  contained  the  most  water. 
When  silage  was  fed  with  water  at  39  degrees  F.  there  were  2.9 
pounds  of  water  drank  for  each  pound  of  milk  yielded. 

Minnesota  conducted  a  like  experiment  giving  three  cows 
water  at  70  degrees,  and  three  cows  water  at  33  degrees.  The 
three  cows  receiving  the  warm  water  drank  an  average  of  95 

^WlBConslD  Agricultural  Experiment  Station.   Bull.  21.  and  Bepts.  *89,-'90. 
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pounds  daily;  those  receiving  the  cold  water  drank  87  pounds 
daily.  No  special  difference  could  be  attributed  to  the  one  over 
the  other,  either  on  the  milk  or  butter.  The  animals  receiving 
the  warm  water  gained  43  pounds,  while  those  receiving  the  cold 
water  gained  140  pounds.*  A  similar  experiment  conducted  in 
Michigan*  from  January  19  to  March  14,  using  water  at  the  freez- 
ing point  and  at  60  degrees,  showed  that  on  four  cows  there  was 
a  gain  of  only  45^^  pounds  of  milk  during  the  entire  period.  It 
is  also  recorded  by  the  Vermont  Experiment  Station  that  water 
at  40  degrees  was  taken  as  freely  as  the  above.® 

There  is  supposed  to  be  a  difference  in  the  comparative 
value  of  warm  and  cold  water  for  milk  cows.  To  prove  this,  two 
experiments  were  conducted  at  the  Wisconsin  Experiment  Sta- 
tion to  ascertain  the  effect  of  the  temperature  of  the  water  on 
the  milk  production.  One  experiment  lasted  for  sixty-four  days 
and  the  other  one  for  sixty  days.  There  were  six  cows  used  in 
each  test.  One  lot  was  given  water  at  a  temperature  of  32  de- 
grees F.  and  the  other  70  degrees  F.  In  the  first  experiment  the 
time  was  divided  into  three  periods  of  sixteen  days  each  with  in- 
tervals between  them.  At  the  close  of  these  periods  the  water 
temperatures  were  reversed,  that  is,  the  cows  which  received 
water  at  32  degrees  F.  were  given  water  at  70  degrees  F.  and  vice 
versa.  The  warm  water  gave  the  best  results,  making  1.002 
pounds  of  milk  more  per  day.  The  cows  ate  more  while  on  warm 
water  than  on  the  cold.  The  fat  content  was  about  the  same  in 
the  samples  of  the  different  milk. 

It  is  an  interesting  fact  that  a  cow  in  full  flow  of  milk  re- 
quires from  one-fourth  to  one-third  more  water,  than  when  she 
is  not  giving  milk,  and  a  cow  giving  a  large  quantity  of  milk  re- 
quires more  than  one  not  giving  so  much.  Cows  not  giving  milk 
require  from  70  to  80  pounds  daily  upon  dry  feed  and  from  100 
to  120  pounds  daily  when  giving  milk. 

TIm  Effect  of  Gluknce  in  Temperature  and  Stomuk — The  ef- 
fect of  sudden  change  in  temperature  seems  to  affect  the  secre- 
tion of  milk  in  an  indirect  manner  through  the  nervous  system. 
It  would  be  but  natural  to  expect  that  some  effect  would  be 
noticed  either  upon  the  quantity  or  quality  of  both.  An  examina- 
tion of  the  milk  in  butter  fat  record  of  the  cow  Early  Morn  at 
the  Indiana  Station  for  one  year,  fails  to  show  any  connection 
between  the  quantity  or  quality  of  her  milk,  and  the  condition  of . 

1  BuJletln  Mo.  4,  Minnesota  Af  r.  Exp.  Station.    Edward  D.  Porter. 

2  Michigan  Agr.  Exp.  Station  Ball.  41. 

8   Beport  Vermont  Agr.  Exp.  Station,  1889.    J.  L.  HUls. 
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the  weather.  In  fact  her  greatest  variations  occurred  at  times 
when  the  weather  was  stationary.  It  may  be  remarked  in  this 
case,  that  this  might  be  due  in  part  to  the  unusual  good  protec- 
tion which  she  received. 

The  study  made  upon  the  effect  of  temperature  at  the  Ver- 
mont Experiment  Station  and  its  results  seems  to  show  that 
the  effect  of  temperature  upon  the  quality  of  milk  is  an  inverse 
one,  that  almost  two-thirds  or  exactly  6i  per  cent,  of  the  changes 
in  quality  were  in  opposite  directions  to  the  changes  in  tempera- 
ture. During  the  period  under  observation  there  were  thirty-one 
changes  of  temperature,  seventeen  rising,  ten  falling,  four  sta- 
tionary. On  fifteen  of  the  days,  when  the  weather  became 
warmer  the  fat  in  the  milk  decreased,  and  as  the  weather  became 
cooler,  the  fat  increased.  The  tendency  from  this  would  seem 
to  be  that  the  milk  became  richer  when  the  temperature  was 
falling,  and  less  rich  during  the  rising  temperature.  In  the  test 
in  1892  there  were  55  chances  for  comparing  the  effect  of  chang- 
ing temperature  upon  the  per  cent  of  total  of  fat  in  milk,  and 
33  to  test  the  effect  on  the  per  cent  of  total  solids.  There  were 
22  cases  of*  rising,  21  of  falling  and  12  of  stationary  noon  tem- 
perature. During  the  twenty-one  days  the  fat  percentage  in 
night's  milk  changed  in  opposite  direction  to  the  temperature, 
during  eighteen  it  changed  in  the  same  direction,  and  in  four 
cases  there  was  no  change  in  fat  per  cent,  thus  confirming  the 
former  test.  The  total  solids  were  found  to  rise  and  fall  in  much 
the  same  way  as  the  fat.  During  the  thirty-three  days  of  the 
first  half  of  the  test,  in  which  the  calculations  of  the  solids  were 
made,  there  were  fourteen  days  of  raising,  twelve  of  falling  and 
seven  of  stationary  noon  temperature.  On  fifteen  days  the  total 
solids  percentage  in  the  night  milk  varied  inversely,  on  seven 
days  the  changes  were  in  the  same  direction  and  there  were  four 
cases  of  no  change.  A  little  more  than  two-thirds  (68  per  cent) 
of  the  changes  were  in  the  opposite  direction  to  the  temperature 
changes.  In  the  experiments,  the  changes  in  the  inverse  direc- 
tion were  more  decided  than  those  in  the  same  direction. 

During  the  test  made  in  1891  by  the  tVe^^mont  Experiment 
Station*,  there  were  several  heavy  storms.  The  amount  of  milk 
delivered  immediately  following  these  was  larger  than  just  be- 
fore. The  quality  of  milk  cannot  be  said  to  vary  much  in  any 
direction,  but  the  milk  of  the  second  morning  after  the  storm 
was  less  in  quantity  and  richer  in  quality  than  before.     The 

*Rept.  Vermont  A Rr.  Exp.  StatloD,  IWl. 
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amount  of  this  disturbance  was  not  in  accord  with  the  size  of  the 
,  storm.  The  cows  do  not  appear  to  have  made  any  change  in  the 
quantity  or  quality  of  the  milk  on  the  approach  of  the  storm, 
and  no  connection  is  traceable  between  the  storms  and  pounds 
of  butter  produced.  Observations  after  sixty  storms  show  that 
after  seven  there  was  diminished  quantity  and  after  three  there 
was  no  change.* 

In  experiments  conducted  at  this  Station  (Indiana)  in  1893 
milch  cows  exposed  to  the  weather  in  the  winter,  but  provided 
with  night  shelter  made  a  very  unfavorable  showing,  as  com- 
pared with  those  given  shelter  in  the  stable  excepting  for  brief 
airing  when  the  weather  was  suitable.  The  exposed  cows  ate 
more  food,  lost  in  weight  and  also  in  milk  yield,  while  the  shel- 
tered ones  gained  in  weight  and  made  a  better  showing.  At  the 
Kansas  Experiment  Station  similar  results  were  obtained. 

Beflnilarity  and  Uniformity  of  Milking. — ^While  the  process 

of  milk  secretion  is  a  continuous  one,  it  is  not  entirely  uniform, 
for,  as  is  generally  believed,  the  rate  of  secretion  is  increased 
greatly  while  milking.  Again,  in  proof  of  this  the  distention  of 
the  milk  ducts  and  reservoirs  by  milk  already  present,  acts  as  a 
check  upon  secretion.  In  all  cases  the  udder  becomes  unduly 
distended  with  milk  between  milkings,  and  an  increased  flow  will 
be  secured  by  milking  off  the  milk.  The  time  of  milking  should 
be  regular,  for  a  difference  of  an  hour  will  frequently  make  a 
difference  of  10  per  cent  in  the  amount  secreted,  and  if  the  irreg- 
ularities are  frequent  a  diminished  flow  will  result.  The  amount 
given  is  also  considerably  affected  by  the  way  in  which  the  milk 
is  drawn.  In  general  it  may  be  said  that  rapid  milking  is  condu- 
cive to  a  large  flow.  At  all  times  the  milk  should  be  drawn  so 
that  no  discomfort  is  caused  to  the  animal  and  in  this  respect 
there  is  a  great  difference  among  milkers.  A  rapid,  uniform 
stroke  with  a  firm  touch  of  the  teat  and  a  stroking  motion  of  the 
lower  part  of  the  udder  gives  the  best  results.  Babcock  has 
found  that  certain  milkers  get  not  only  more  but  richer  milk 
than  others  from  the  same  cow. 

The  \''ermont  Experiment  Station  undertook  to  demon- 
strate*the  fact  that  fast  milking  is  more  advantageous  than  slow. 
In  so  doing,  eight  cows  were  used  in  an  experiment — Four  full 
milkers  and  four  strippers.  The  slow  milking  took  from  two  to 
two  and  one-half  times  as  long  as  the  rapid  milking.    The  ex- 

<»BuUetln  30,  Nebraska  Agr.  Exp.  Station.    C.  L.  IngersoU  and  H.  B.  Dancan- 
son. 

«»Vermoni  Experiment  Station.  Beport,  .*91,  p.  <K>. 


83 

periment  proved  two  things :  ist. — The  diminution  in  the  milk 
flow  from  one  period  to  another,  2nd. — Essentially  unchanged 
quality.  All  the  cows  gave  less  when  milked  slowly,  although 
in  three  cases  the  difference  was  but  slight.  The  same  station 
demonstrated  that  the  quality  is  lowered  but  quantity  increased 
by  milking  them  three  times  a  day. 

Two  cows  milked  every  hour  for  seventy-two  hours  gained 
both  in  quantity  and  per  cent  of  fat.  The  gain  the  first  day  was 
much  greater  than  on  the  subsequent  day.-^ 

^H.  H.  Dean  tried  milking  diagonal  teats  to  see  if  there 
would  be  an  increase  in  the  milk  production.  With  one  cow 
there  was  no  difference,  with  another,  less  milk  was  given.  F. 
Albert  tried  a  similar  experiment  and  found  that  by  milking  the 
quarters  or  diagonal  teats  that  there  was  a  marked  increase  in  the 
quantity.  He  was  so  sure  of  his  conclusions  that  he  strongly 
recommends  that  this  method  of  milking  be  always  followed. 

Dr.  E.  L.  Sturtevant  had  the  different  quarters  of  the  udder 
of  a  cow  milked  separately  a  number  of  times,  and  the  milk 
weighed,  and  the  total  solids  and  fat  determined.  He  found  a 
marked  difference  in  the  quality  of  the  milk  from  different  quar- 
ters of  the  udder.  Dr.  Babcock  made  a  similar  experiment  along 
the  same  Unes  and  his  results  may  be  briefly  stated  that,  for  any 
single  milking  the  results  fully  confirmed  those  of  Dr.  Sturte- 
vant, and  showed  a  decided  difference  in  the  quality  of  the  milk 
from  different  teats :  If,  however,  the  whole  series  be  considered 
it  is  evident  that  the  order  in  which  the  teats  are  milked  is  the 
chief  factor  which  affects  the  quality  of  the  milk.  Dr.  Babcock 
says  in  conclusion,  "It  is  doubtful  about  there  being  any  differ- 
ence in  the  physiological  function  of  the  different  quarters  of  the 
udder."  At  the  Indiana  Experiment  Station  like  experiments 
were  conducted  with  the  same  results.  At  the  North  Carolina 
Station  cows  milked  one  teat  at  a  time  showed  a  less  per  cent  of 
fat  than  those  milked  as  usual.* 

Effeot  of  Exercise. — Though  loconiotion  is  detrimental  to 
the  yield  of  milk,  it  is  a  mistake  i to  suppose  that  uninterrupted 
confinement  in  the  stall  is  the  most  economical  treatment  for  a 
milk  cow.  With  moderate  locomotive  exercise,  the  slight  re- 
duction in  quantity  of  milk  appears  to  be  fully  compensated  by 
the  increased  yield  of  solids.     Munk  undertook  to  settle  this 

1  Balletin  9,  New  HampBbire  Agr.  Exp.  Station.    O.  H.  Whltrher. 

2  Experiment  Station  Record,  Vol.  V.  pp.  965. 

3  Bulletin  1J6,  North  Carolina  Agr.  Exp.  Bta.    F.  E.  Efqery. 
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point,  and  experimented  with  thirty  cows  and  found  that  when 
they  were  allowed  half  an  hour  daily  exercise  the  total  quantity 
of  the  milk  as  well  as  the  fat  and  casein  increased,  though  much 
exercise  exerted  an  adverse  influence  on  the  yield.  When  cows 
are  on  grass  their  increased  appetites  in  the  presence  of  an 
abundance  of  food  quite  makes  up  for  any  loss  incurred  in  the 
movement  necessary  to  obtain  that  food.  Hence  it  is  desirable 
that  stall  fed  milk  cows  should  have  daily  exercise.  Very  violent 
exercise  sometimes  has  the  effect  of  producing  very  much 
change  in  the  quality  as  well  as  the  quantity.  It  always  has  the 
effect  of  lessening  the  quantity  but  the  effect  upon  chemical 
composition  is  not  known.  There  are  numerous  instances,  how- 
ever, in  which  the  physiological  effect  of  taking  milk  from  an  ex- 
hausted animal  has  proved  injurious.  It  is  generally  recognized 
among  farmers  that  it  is  unsafe  to  allow  a  calf  or  colt  to  suckle 
when  the  dam  is  overheated.  Two  observations  upon  this  point 
are  recorded  as  follows : — 

On  April  30,  1898,  at  Lake  City,  Fla.,  a  fine  cow  was  owned 
by  Mr.  P.  She  had  a  calf  some  five  miles  from  home  and  the  calf 
was  a  week  old,  strong  and  healthy.  The  calf  was  hauled  home 
in  a  buggy  and  the  cow  made  to  walk.  She  ran  a  considerable 
of  the  distance  and  was  exhausted  when  the  barn  was  reached. 
The  calf  suckled  on  arrival  home  and  soon  became  very  sick  with 
a  violent  diarrhoeal  discharge. 

In  1895  the  cows  owned  by  some  people  in  West  LaFayette, 
were  herded  by  a  boy.  He  drove  them  home  very  hurriedly 
one  night  to  avoid  a  rain  storm.  They  were  somewhat  over- 
heated and  gave  a  small  quantity  of  milk  that  night.  Two  calves 
became  attacked  with  diarrhoea.  Several  people  were  also  af- 
fected. In  two  cases  mammitis,  was  the  result  of  the  bruising 
of  the  udder  in  running. 

EiTect  of  Chat&se  of  Looatlom. — The  effect  of  a  change  of 
quarters  on  the  quantity  and  quality  of  milk  was  experimented 
upon  by  the  Vermont  Station.  The  herd  was  milked  and  then 
driven  three  and  one-half  miles  to  new  quarters.  Composite  sam- 
ples were  taken  of  the  milk  of  seven  cows  for  four  milkings  be- 
fore and  after  the  change.  There  were  six  and  one  per  cent 
larger  yields  of  milk  ingredients  followed  the  change.  Babcock 
found  in  a  similar  experiment  a  falling  off  in  both  quantity  and 
quality,  but  the  increase  of  the  succeeding  days  more  than  com- 
pensated for  the  decrease.    A  change  in  the  stable  routine,  as 
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feeding  out  of  order  or  at  irregular  times  may  have  like  effect*. 

Effect  of  Nervoiuness^^Both  the  secretion  and  the  excre- 
tion of  the  milk  are  under  the  control  of  the  nervous  system,  but 
the  exact  mode  whereby  the  nervous  influence  is  exerted,  re- 
mains to  be  worked  out.  Indirectly,  however,  the  secretion  of 
milk  must  be  largely  affected  through  the  sympathetic  nervous 
system,  whose  center  is  a  chain  of  nervous  element  extending 
along  the  general  body  cavity  just  beneath  the  back  bone.  The 
nerves  act,  by  controlling  the  caliber  of  the  blood  vessels,  and 
thus  regulating  the  blood  going  to  the  udder.  It  is  a  well  es- 
tablished fact  that  anxiety  of  the  mother,  caused  by  removal  of 
the  young,  as  well  as  by  sudden  fear,  all  chance  excitement  of 
any  kind,  will  cause  a  partial  and  sometimes  a  complete  suppres- 
sion of  the  milk  secretion.  Not  only  is  the  amount  of  milk  se- 
creted affected  by  the  nervous  state  of  the  animal,  but  its  compo- 
sition is  also  changed  even  when  the  quantity  remains  the  same. 
Unkind  treatment  of  the  cow,  willful  or  otherwise,  is  found  to 
show  its  effect  in  diminishing  the  yields  of  milk.  Ill  ventilated, 
badly  drained  or  too  draughty  cow  houses,  careless  exposure  in 
bad  weather,  irregular  feeding,  brutal  usage,  fast  driving,  the 
mad  rushing  about,  provoked  by  the  attacks  of  ox  warble  fly  and 
avariety  of  other  causes,  are  bound  to  exert  an  influence  upon  the 
nerves,  the  effect  of  which  will  be  certainly  recorded  in  the  milk 
pail.  At  the  Vermont  Station  a  test  was  made  of  dairy  cows  at 
home  and  at  the  fair  ground,**  to  determine  the  effect  of  the 
nervous  excitement  on  the  milk  flow.  The  results  indicate  that 
the  tendency  of  nervous  excitement  is  to  lessen  the  quantity  of 
milk  and  to  variously  affect  the  quality,  according  to  the  indi- 
viduality of  the  animal,  the  fat  being  the  most  variable  ingredi- 
ent. In  general,  the  activity  of  the  animal  and  the  nervous  ex- 
citement decreases  the  flow  of  milk,  stall  fed  animals  producing 
more  than  grazing  animals. . 

The  Effect  of  Rage,  Fright  and  Sndden  Shocks   all  have  a 

marked  effect  upon  the  quantity  and  probably  upon  the  quality. 
Flint  reports  Vermois  and  Becquerel  as  mentioning  a  very  strik- 
ing case,  in  which  a  wet  nurse  in  a  hospital  lost  her  child  from 
pneumonia  and  was  deeply  affected  and  grieved.  She  imme- 
diately had  a  marked  dimunition  in  the  quantity  of  her  milk  and 
a  dimunition  in  the  proportion  of  salts,  sugar,  and  butter.  There 
was  an  increase  in  the  casein.  The  same  writer  quotes  Sir  Ashley 

•Bulletin  116,  North  Carolina  Exp.  Sta.    P.  E.  Emery. 
«* Vermont  Experiment  Bta.  Beport  1895. 
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Cooper  as  mentioning  two  cases  in  which  the  secretion  was  in- 
stantly and  permanently  arrested  by  terror.  There  are  a  large 
number  of  such  reports  due  to  mental  impressions. 

Similar  observations  have  been  made  upon  animals.  On 
August  12,  1892,  at  Lake  City,  Fla.,  the  following  case  occurred : 
A  fine  cow  owned  by  Mrs.  T.  had  a  healthy  calf  four  days  old  at 
her  side.  The  cow  was  of  a  very  nervous  temperament,  and  par- 
ticularly adverse  to  dogs.  Upon  the  night  of  that  date,  the  dog 
strayed  into  the  stall  next  to  the  cow  and  calf.  The  cow  made 
frantic  efforts  to  get  at  the  dog,  and  was  in  a  state  of  excitement 
for  six  hours.  The  calf  remained  quiet  and  unharmed.  Three 
hours  after  the  calf  suckled,  it  died. 

Another  case  occurred  August  10,  1891,  at  Bourbon,  Ind. 
A  valuable  mare  was  owned  by  Mr.  C.  She  had  a  foal  six  weeks 
old.  The  day  was  very  hot  and  the  mare  was  used  at  the  harrow, 
and  the  colt  left  in  the  shade.  The  mare  fretted  greatly  and  was 
worked  a  couple  of  hours  longer  than  usual  to  finish  a  piece  of 
work.  The  foal  was  allowed  to  suckle  as  soon  as  work  was 
stopped.  It  died  in  about  four  hours*  No  cause  could  be  as- 
signed, except  the  possibility  of  the  milk  having  become  altered 
both  by  fretting  and  work. 

It  has  also  been  observed  that  after  sheep  have  been 
frightened  or  worried  by  dogs,  a  number  of  lambs  may  die  which 
have  in  no  way  been  disturbed  or  injured  by  the  dogs.  It  seems 
in  such  cases  as  though  the  milk  had  induced  the  trouble. 

Bffept  of  Abortion  — The  Vermont  Experiment*  Station  has 
made  several  observations  on  the  effect  of  abortion,  on  the  quan- 
tity and  quality  of  milk,  the  most  important  of  which  are  as  fol- 
lows : — That  there  is  a  shrinkage  of  over  one-third  of  milk  yield, 
a  gain  of  one-tenth  in  quality,  shrinkage  of  nearly  one-third  in 
butter  yield  and  a  more  even  quality  of  milk  throughout  the  year 
was  obtained.  In  seven  cases  out  of  eight  the  quality  of  the  milk 
both  as  regards  fat  and  solids  not  fat,  was  better  than  that  given 
after  normal  calving. 

The  herd  at^the  Minnesota  Experiment  Station  has  likewise 
been  troubled  with  abortion.  In  the  following  table  are  the  rec- 
ords of  five  cows  for  six  months  immediately  following  normal 
calving,  which  preceeded  abortion  and  for  six  months  following 
abortion. 

« Vermont  Experiment  Station,  Report,  1892. 
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TABLS    XXYI. 
Inlliienoe  of  Abortion  on  Quantity  and  Quality  of  Milk. 


Normal  Oalylng 

Abortion 

Name  of  tow 

Pounds 
milk 

Per  ceat. 
fat 

Pounds 
fat 

Pound* 
milk 

Per  cent, 
tat 

Pounds 
fat 

Beckley   

Clara  

Rosey   

Lorry 

Sulley 

2.891 

3.437 

37.84 
4. 181 

3324 

5.89 
4.40 

5.40 

4-54 
4.41 

170.3 
151. 2 
142.7 
189.6 

146.3 

2032 

2937 

3765 
2736 

3737 

5-84 
4-63 

5-79 
4.76 

4.68 

118. 6 

135.9 

153-0 

130.0 

174.9 

Three  gave  less  milk  and  butter  after  abortion  than  after 
normal  calving,  two  gave  more,  four  gave  better  milk  and  one 
milk  of  the  same  quality.  The  differences  on  the  whole,  were 
less  pronounced  than  in  the  Vermont  herd. 

Effect  of  SicknoM. — A  general  disease  may  have  an  imme- 
diate effect  upon  the  quantity  and  quality  of  milk.  The  usual  re- 
sult is  to  make  a  diminution  of  the  quantity,  and  frequently  it 
does  not  return  to  normal  after  the  animal  has  gotten  well.  The 
effects  of  an  over  feed  is  shown  in  the  following  table : 


TABI.I:   XXTII. 


Date 

Pounds 
milk,  a.  m. 

Per  cent, 
fat 

Pounds 
milk,  a.  m. 

Per  cent 
tat 

• 

3   " 

16.3 

4.8 

10.8 

7- 

5 

12 

3-8 

4.2 

6.8 

9 

■5 

13 

2.2 

18. 

1-7 

14 

14 

3-8 

14- 

5-2 

2. 

9 

15 

6.2 

8. 

4-5 

8 

4 

16 

7-8 

6.8 

7. 

5- 

8 

17 

10. 

4-4 

8.5 

4' 

.4 

18. 

II. 

4-4 

8.1 

4- 

8 

19 . 

12.6 

4-4 

9.8 

6. 

20 

13-7 

4-S 

10.6 

5 

•4. 
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Effect  of  Tnberciain. — ^The  effect  of  tuberculin  has  been 
noted  by  a  number  of  writers,  and  has  been  made  the  subject  of 
special  experimental  research  at  three  different  experiment  sta- 
tions. The  result  of  all  the  work  is  to  show  that  tuberculin 
probably  has  no  effect  upon  the  quantity  or  quality  of  the  milk. 
That  equal  or  greater  changes,  may  take  place  ^t  any  time  with- 
out the  injection  of  tuberculin.  In  some  cows  the  quantity  of 
milk  is  slightly  increased,  and  in  others  it  is  decreased.  The  prin- 
ciple experiments  to  determine  the  effect  of  the  tubeculin  in- 
jection have  been  conducted  at  the  New  York  and  North  Dakota 

experiment  stations. 

Effects  of  Dehominff. — ^The  effects  of  a  surgical  operation 

such  as  dehorning,  upon  the  milk  flow,  is  of  only  a  temporary 
character.  The  effect  of  dehorning  has  been  observed  at  several 
of  the  experiment  stations,  and  the  effect  has  usually  been  of 
temporary  shrinkage  in  the  milk,  lasting  only  a  few  days.  At 
Minnesota  the  cows  were  divided  into  two  lots,  part  dehorned 
and  part  left  to  witness  the  act.  Those  dehorned  had  a  shrink- 
age of  seven  per  cent  in  quantity  of  milk  and  three  per  cent  in 
fat.  Those  witnessing  the  work  and  smelling  the  blood  lost 
three  per  cent  in  quantity  and  eleven  per  cent  in  fat.*  In  Georgia 
only  twenty  pounds  of  milk  were  lost,  the  first  day  after  dehorn- 
ing eight  cows. 

Effects  of  Spaying. — The  immediate  effect  of  spaying  is  to 

cause  a  shrinkage  in  the  milk  flow.  This  is  usually  recovered  in 
two  or  three  days.  The  prominent  effect  is  to  prolong  the  period 
of  lactation  for  two  or  three  years.  It  neither  increases  the  daily 
yield  or  improves  the  quality. 

*Bul]  10,  Minn.  Ex.  8ta.    OUnton  D.  Smith  and  T.  L.  Hacker. 
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THE  SUGAR  BEET  IN  INDIANA. 

Summary  of  Susar  Beet  Tests  in  Indiana,  1888  to  1000. 

By  H.  A.  Huston. 

During  the  past  thirteen  years  the  Station  has  annually 
raised  experimental  crops  of  sugar  beets  on  the  Station  farm, 
and  during  eight  years  of  this  period  a  considerable  number  of 
farmers  and  of  organizations  of  various  kinds  have  also  raised 
beets  from  seed  distributed  by  the  Station.  In  the  years  1891  to 
1894  we  received  samples  of  beets  from  an  average  of  thirty- 
eight  stations  in  twenty-three  counties.  In  1895  and  1896  no 
seed  was  distributed  by  the  Station.  In  1897  there  was  a  marked 
increase  in  the  popular  interest  taken  in  the  subject  and  143  sta- 
tions representing  thirty-five  counties  sent  samples.  In  1898  the 
interest  increased,  and  we  furnished  seed  to  1,160  persons  and  re- 
ceived samples  from  285  persons  representing  fifty-sexen  coun- 
ties. The  results  of  the  work  up  to  the  close  of  1898  have  been 
published  in  detail  in  the  Station  bulletins. 

In  1899  seed  was  distributed  to  352  persons  in  seventy-nine 
counties,  and  269  samples  were  received  from  sixty-nine  sta- 
tions, representing  thirty-eight  counties.  In  1900  seed  was  dis- 
tributed to  127  persons  in  sixty-one  counties,  and  116  samples 
were  received  from  fifty-nine  stations  representing  twenty-three 
counties. 

In  1901  no  seed  was  distributed  and  only  a  very  few  appli- 
cations for  it  were  received.  During  the  last  ten  years  samples 
have  been  received  from  eighty-four  counties  in  the  State.  From 
some  counties  a  considerable  number  of  samples  have  been  re- 
ceived for  a  period  covering  several  years  and  the  results  may 
be  considered  as  fairly  indicating  whether  the  crop  is  a  suitable 
one  for  the  county.  In  other  cases  only  a  few  samples  have  been 
received  from  certain  counties  and  unless  these  results  are  con- 
sidered in  connection  with  the  location  and  general  agricultural 
conditions  of  the  county,  there  is  danger  of  concluding  that  some 
counties  are  unsuited  to  raising  beets  and  that  others  are  well 
adapted  to  beet  raising,  when  the  real  facts  are  that  not  enough 
persons  have  raised  beets  in  these  counties  to  permit  a  correct 
conclusion  to  be  based  on  the  results  of  the  analyses  alone. 
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CONDITIONS  NECESSARY  FOR  THE  SUCCESS  OF  A  SUGAR 

BEET  FACTORY. 

The  first  condition  is  a  supply  of  beets  satisfactory  in 
amount  and  quality.  To  secure  this  requires  a  willingness  on 
the  part  of  farmers  to  engage  regularly  in  the  production  of  the 
crop,  since  few  factories  care  to  own  and  manage  land  enough 
to  provide  the  factories  with  beets,  soil  of  such  character  as  to 
permit  the  economic  production  of  the  beets,  and  climatic  con- 
ditions suited  to  the  production  of  beets  of  proper  sugar  content 
and  purity. 

The  second  condition  is  a  satisfactory  situation  in  refer- 
ence to  obtaining  fuel,  water,  and  lime  rock. 

The  third  condition  is  a  factory  of  first  rate  construction 
and  arrangement,  large  capacity  and  under  competent  manage- 
ment. 

The  fourth  condition  is  to  locate  the  factory  where  there 
are  good  transportation  facilities  for  bringing  in  supplies  of  fuel 
and  beets  and  for  taking  the  sugar  to  market. 

The  last  condition  is  a  market  for  the  sugar  and  side  prod- 
ucts of  the  factory. 

The  history  of  the  development  of  the  sugar  beet  industry 
in  America  shows  that  for  many  years  the  attempt  to  establish 
factories  were  failures  and  these  failures  were  mainly  due  to 
the  fact  that  the  first  and  third  conditions  named  above  were  not 
complied  with. 

DO  THE  NECESSARY  CONDITIONS  EXIST.IN  INDIANA? 

In  northern  and  in  a  part  of  central  Indiana  all  the  condi- 
tions are  found  for  the  successful  establishment  of  the  industry. 
In  several  of  the  northern  counties  the  farmers  have  already  en- 
tered into  contracts  and  have  raised  beets  for  factory  purposes. 
While  in  seme  cases  the  farmers  have  not  done  as  well  with  the 
first  crop  as  they  had  hoped  to  do,  it  should  be  kept  in  mind  that 
the  work  was  new  to  them  and  their  first  experience  is  not  differ- 
ent from  that  in  states  where  the  industry  is  now  well  established 
and  where  farmers  find  beet  contracts  very  profitable.  The  In- 
diana farmers  made  contracts  expecting  to  deliver  direct  to  local 
factories,  but  for  various  causes  these  factories  were  not  built 
and  the  beets  were  shipped  by  rail  to  factories  in  other  States. 
Even  under  these  conditions  farmers  are  still  willing  to  engage 
in  the  beet  raising,  as  is  shown  by  the  considerable  acreage 
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planted  this  year.  With  factories  located  in  the  State,  there  is 
little  doubt  that  the  acreage  could  readily  be  increased  to  a  point 
which  would  give  a  good  supply  of  beets  for  factory  purposes. 
For  several  years  we  have  asked  all  who  have  sent  us  samples 
whether  they  considered  the  crop  profitable  at  present  prices, 
and  in  practically  every  case  where  the  beets  were  raised  on  suit- 
able soil,  the  farmers  have  stated  that  they  believed  the  crop  to 
be  a  profitable  one,  and  many  have  expressed  a  willing- 
ness,to  enter  into  contracts  to  produce  them  for  factories.  If 
factories  were  established  in  the  northern  counties  of  the  State, 
there  would  be  little  difficulty  in  inducing  farmers  to  contract  to 
furnish  an  adequate  supply  of  beets. 

SOU.  CONBITIONS. 

So  far  as  soil  conditions  are  concerned  there  are  great  areas 
of  comparatively  new  and  fertile  light  lands  in  the  northern  sec- 
tion of  the  State,  that  are  most  admirably  adapted  to  beet  cul- 
ture. The  land  is  very  easily  worked  and  produces  beets  of  fine 
form  and  quality.  The  lightness  of  the  soil  makes  the  labor  of 
cultivation  and  thinning  much  less  than  in  Nebraska,  and  the 
fact  that  the  permanent  water  level  is  only  a  few  feet  below  the 
surface,  reduces  the  danger  from  drouth.  Much  of  this  land  is 
too  light  for  wheat  land,  and  is  to  be  classed  as  truck  land.  Al- 
ternating with  the  light  lands  are  strips  of  muck  lands  that  are  of 
high  value  for  keeping'  up  the  supply  of  nitrogen  and  organic 
matter  on  the  lighter  lands.  In  the  territory  drained  by  the 
Kankakee,  Tippecanoe  and  St.  Mary's  rivers,  there  are  very 
large  bodies  of  these  light  lands  that  are  not  of  high  value  for 
general  farming  but  that  are  extremely  well  adapted  to  beet  cul- 
ture. Further  south  there  are  great  areas  of  black  prairie  land 
that  are  also  well  suited  to  the  purpose.  But  it  is  not  likely  that 
these  lands  will  be  used  for  beet  raising  for  some  time,  since 
those  which  have  been  under  cultivation  for  some  time  are  now 
fine  corn  and  wheat  lands,  and  their  owners  prefer  to  raise  large 
areas  of  corn,  wheat  and  oats,  and  to  handle  considerable  quanti- 
ties of  cattle  and  hogs. 

CLIMATIC  CONDITIOKS. 

During  the  time  that  efforts  were  being  made  to  establish 
the  beet  industry  in  America,  it  was  believed  that  the  tempera- 
ture of  the  three  summer  months  was  a  controlling  factor  in  beet 
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production  and  a  belt  200  miles  wide  was  laid  off  through  the 
center  of  which  passed  a  line  along  which  the  average  tempera- 
ture of  the  three  summer  months  was  70  degrees  F.  The  lower 
side  of  this  belt  in  Indiana  passes  through  the  southern  parts  of 
Vermillion,  Hamilton  and  Union  counties,  so  that  fully  one-half 
of  the  State  is  within  this  belt.  It  is  not  to  be  understood  that 
all  land  within  the  200-mile  strip  is  suitable  for  beet  raising,  or 
that  it  is  impossible  to  raise  satisfactory  beets  outside  of  this 
area.  Some  successful  beet  factories  are  already  located  outside 
this  belt  in  other  States.  Other  conditions  enter  into  the  matter, 
and  one  of  the  most  important  is  the  temperature  and  rainfall  of 
the  three  autumn  months.  A  warm,  moist  autumn  permits  of  a 
continuous  growth  of  the  beets,  or  starts  a  second  growth,  and 
under  these  conditions  the  sugar  content  of  the  beets  is  much 
lower  than  is  found  in  normally  matured  beets.  The  conditions 
in  northern  Indiana  favor  a  proper  ripening  of  the  beets  in 
the  latter  part  of  September  in  an  average  year.  In  some  of  the 
northern  counties  we  have  conducted  special  work  on  this  point, 
and  the  results  show  that  factories  may  start  in  September  and 
have  a  good  supply  of  high  grade  beets.  The  factories  could 
run  well  toward  the  end  of  December,  as  the  temperatures  of 
this  month  are  seldom  low  enough  to  require  harvesting  beets. 
The  following  table  gives  the  mean  temperature  and  precipita- 
tion for  each  month  for  a  period  of  seventeen  years. 

In  the  various  bulletins  relating  to  sugar  beets  will  be  found 
the  data  for  the  years  preceding  1899.  '^'^^  ^^^^  ^^^  ^899  and 
1900  are  also  added  to  this  table,  since  these  have  not  been  pre- 
viously published,  and  relate  to  years  in  which  beets  have  been 
grown  on  a  commercial  scale  in  the  State. 

The  average  climatic  conditions  of  the  northern  half  of  the 
State  are  decidedly  favorable  for  the  development  of  the  beet 
sugar  industry.  In  the  southern  counties  the  higher  autumn 
temperature  and  rainfall  tend  to  prolong  the  growing  period  of 
the  beet,  and  while  in  favorable  seasons  we  have  secured  some 
good  beets  from  southern  Indiana,  the  average  climatic  condi- 
tions are  such  that  the  risk  of  low  grade  beets  is  too  great,  and 
the  area  of  suitable  soil  is  also  quite  limited  as  compared  with 
the  northern  portion  of  the  State. 

TXTEL. 

No  section  in  the  beet  belt  has  better  facilities  for  securing 
fuel  at  reasonable  rates  than  northern  Indiana.  There  are  numer- 
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AVERAGE  PREOIPITATION.  1900. 
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ous  railroads  that  go  directly  to  the  coal  fields  of  southern  In- 
diana and  Illinois,  and  pipe  lines  for  both  crude  oil  and  natural 
gas  cross  the  counties  best  adapted  for  beet  raising. 


WATER, 


There  is  an  abundant  supply  of  water  from  lakes,  streams 
and  wells.  The  northern  counties  contain  great  areas  of  land 
very  suitable  for  beet  raising,  which  have  only  recently  been 
drained,  and  where  the  permanent  water  levels  are  only  a  few 
feet  below  the  surface.  Along  the  shores  of  many  of  the  lakes 
flowing  wells  are  in  use.  All  examinations  of  the  waters  that 
have  been  made  show  them  to  be  of  suitable  quality  for  beet  faQ- 
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tory  purposes,  and  to  be  of  much  better  quality  for  this  purpose 
than  the  waters  used  by  the  beet  factories  west  of  the  Mississippi. 

UME  ROCBL 

There  is  an  abundance  of  lime  rock  of  good  grade  in  north- 
ern Indiana.  Large  quantities  of  lime  are  produced  at  Delphi 
and  Huntington,  and  smaller  quantities  at  various  points.  The 
rock  at  Momence  was  investigated  and  found  to  contain  too 
much  material,  not  lime,  to  make  it  economical  for  the  produc- 
tion of  lime. 

FACTORIES. 

American  engineering  enterprise  has  developed  the  best 
sugar  beet  machinery  and  the  best  factory  arrangements  in  the 
world.  The  question  of  suitable  factory  resolves  itself  into  the 
question  of  securing  the  necessary  capital  to  buy  the  factory. 
The  bounty  provisions  in  neighboring  States  have  doubtless 
caused  capital  to  be  invested  in  these  States  rather  than  in  In- 
diana. But  the  fact  that  Indiana  is  now  producing  beets  for 
some  of  the  factories  in  other  States,  makes  it  probable  that  in 
the  near  future  factories  will  be  located  in  Indiana. 

TRAKSPORTATION  FACILITIES. 

No  section  of  the  country  is  better  supplied  with  railroad 
facilities  than  northern  Indiana.  A  glance  at  a  railroad  map 
shows  lines  running  in  every  direction,  and  there  are  very  few 
points  that  are  ten  miles  from  a  railroad  station.  In  the  thirty 
miles  between  the  Kankakee  river  and  Michigan  City,  ten  rail- 
road lines  cross  the  Monon  road.  The  great  drainage  ditches 
that  have  recently  been  dug  for  the  purpose  of  draining  exten- 
sive areas,  are  canals  in  size,  and  since  the  height  of  the  water 
in  them  can  be  controlled  to  some  extent,  it  would  be  possible  to 
utilize  some  of  them  for  transportation  of  beets  in  flat  boats. 
Most  of  the  roads  are  sandy  and  wet  weather  improves  rather 
than  injures  them  for  heavy  loads. 


The  nearness  to  Chicago  and  Indianapolis  and  other  distri- 
buting points  in  Indiana,  insures  the  distribution  of  the  sugar 
under  the  most  favorable  conditions.  There  are  large  numbers 
of  farmers  who  ship  milk  to  Chicago  or  who  sell  it  to  local 
creameries,  and  the  beet  pulp  is  valuable  feed  for  dairy  cattle  and 


95 

becomes  available  at  a  time  when  pasturage  ceases.  In  addi- 
tion to  dairy  cattle,  the  beef  cattle  and  hogs  could  be  profitably 
fattened  on  a  ration  which  would  include  beet  pulp.  All  the  con- 
ditions for  the  successful  establishment  of  beet  factories  are 
present  in  northern  Indiana,  and  they  would  doubtless  have  been 
in  operation  here,  had  it  not  been  for  the  bounty  inducements 
held  out  by  neighboring  States. 

AVERAGE  RESULTS  OF  TESTS  IN  DIFFERENT  COUNTIES. 

For  convenience  of  reference  the  counties  are  arranged  in 
alphabetical  order.  Heretofore  we  have  avoided  publishing 
averages,  because  in  any  single  year  we  believed  that  results 
might  be  misleading.  In  the  earlier  work  great  difficulty  was 
experienced  in  getting  farmers  to  follow  directions  in  regard  to 
preparation  of  soil,  and  distance  of  planting,  there  was  also  a 
tendency  to  send  in  the  largest  beet  for  analysis.  Where  aver- 
ages are  taken  of  several  samples  improperly  raised  and  sam- 
pled, and  of  only  one  or  two  properly  produced,  the  result  does 
not  represent  the  capacity  of  the  county  to  produce  sugar  beets. 
In  the  last  five  years  there  has  been  a  marked  improvement  in 
this  respect. .  The  difficulty  mentioned  above  is  still  a  factor,  but 
the  number  of  properly  raised  samples  is  much  larger.  The  de- 
tailed statement  for  the  average  of  different  counties,  shows  the 
number  of  years  and  the  number  of  samples  entering  into  the 
average,  so  that  it  is  possible  to  form  a  better  opinion  of  the  real 
significance  of  the  average  figures  in  each  case.  These  averages 
are  not  to  be  taken  as  a  final  statement  of  the  suitability  of  many 
counties  for  beet  culture.  They  simply  record  the  facts  that  we 
have  obtained.  In  some  cases  where  a  considerable  number  of 
samples  have  been  secured  in  several  different  years,  the  results 
doubtless  give  a  fair  indication  of  what  may  be  expected  in  these 
counties.  In  other  cases  the  results  must  be  considered  in  con- 
nection with  the  known  conditions  of  soil  and  climate,  because 
the  number  of  samples  secured  is  not  great  enough  to  serve  as 
a  basis  of  a  fair  estimate.  These  cases  will  be  discussed  in  con- 
nection with  the  results  from  each  county. 

The  results  are  stated  in  terms  of  the  percentage  of  sugar 
in  the  juice.  The  usual  contract  terms  for  beets  are  based  on 
beets  that  contain  12.7  per  cent  of  sugar  in  the  juice  (12  per  cent 
in  the  beet)  and  a  purity  coefficient  of  80 ;  but  most  factories  ac- 
cept beets  of  lower  quality  than  this,  sometimes  as  low  as  10  per 
cent  of  sugar  in  the  beet  and  a  purity  of  70.    Where  beets  are 
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sold  on  a  sliding  scale  these  beets  of  low  quality  of  course  are 
sold  at  a  reduced  price. 


We  have  not  reported  yields  because  in  most  cases  no  yield 
has  been  given  and  in  some  cases  it  was  evident  that  in  'calculat- 
ing the  yield  some  grave  error  has  been  committed  since  some 
of  the  yields  were  beyond  the  range  of  possibility. 
Adams  County. — ^Two  samples  in  two  years. 

Sugar,  14.3  per  cent. 
Purity,  78.6  per  cent. 
This  county  is  well  within  the  beet  belt  and  the  soils  are  of 
proper  character. 

Allen  Connty.  —Eighty-one  samples  in  six  years. 

Sugar,  12.5  per  cent. 
Purity,  81.0  per  cent. 
This  county  is  well  adapted  for  beet  culture.    The  average 
is  reduced  by  some  very  poor  beets,  not  properly  raised  that 
were  received  in  1891.    Excluding  these,  the  results  become: — 

Sugar,  13.2  per  cent. 
Purity,  82.7  per  cent. 
Bnrtliolomew  County. — ^Three  samples  in  two  years. 

Sugar,  1 1.5  per  cent. 
Purity,  80.4  per  cent. 
This  county  is  not  in  the  beet  belt,  and  most  of  its  soil  is 
too  heavy  for  beet  culture. 

Benton  County..— Three  samples  in  two  years. 

Sugar,  12.8  per  cent. 
Purity,  82.4  per  cent. 
Dr.  H.  W.  Wiley  has  conducted  a  number  of  tests  in  this 
county,  and  there  is  no  doubt  that  there  is  an  abundance  of  land 
in  the  county  on  which  satisfactory  beets  could  be  grown  at 
moderate  cost. 

Blackford  County. — One  sample. 

Sugar,  9.3  per  cent. 
Purity,  75.6  per  cent. 
The  sample  was  grown  on  muck  land  which  seldom  pro- 
duces good  beets.    The  soil  and  situation  of  the  county  are  suit- 
able  for  beet  culture. 

Boone  County. — Seven  samples  in  two  years. 

Sugar  13.7  per  cent. 
Purity,  83.9  per  cent. 
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This  county  is  on  the  southern  border  of  the  beet  belt. 
There  is  considerable  land  in  the  county,  on  which  satisfactory 
beets  can  b.e  produced. 

CaitoU  Coimty — Ten  samples  in  four  years. 

Sugar,  12.5  per  cent. 
Purity,  79.6  per  cent. 
Much  of  the  land  in  this  county  is  rather  heavy  for  beet 
culture,  but  there  are  considerable  areas  of  suitable  land.    Lime 
stone  is  abundant. 

Gam  Oovtktj. — Sixteen  samples  in  five  years. 

Sugar,  12.4  per  cent. 
Purity,  80.5  per  cent. 
Portions  of  this  county  are  suited  to  beet  culture,  while  in 
other  parts  the  soil  is  too  heavy. 

Clay  Coimty^— One  sample. 

Sugar,  9.1  per  cent. 

Purity,  67.9  per  cent. 
Neither  soil  nor  location  is  favorable. 

Clinton  County. — Thirty  samples  in  four  years. 

Sugar,  12. 1  per  cent. 

Purity,  81.3  per  cent. 
This  county  has  the  conditions  to  make  a  better  showing 
than  the  above  results  indicate. 

Crawford  Connty.  —One  sample. 

Sugar,  9.8  per  cent. 

Purity,  83.  per  cent. 
Neither  soil  nor  location  is  favorable. 

Daviess  Connty. — Four  samples  in  two  years. 

Sugar,  13.9  per  cent. 

Purity,  82.6  per  cent. 
This  county  is  too  far  removed  from  the  beet  belt  to  be  a 
promising  field  for  beet  culture. 

Delaware  Connty. — Five  samples  in  three  years. 

Sugar,  1 2. 1  per  cent. 

Purity,  83.2  per  cent. 
Neither  soil  nor  location  favorable. 

Deeatnr  Connty. — ^Two  samples  in  one  year. 

Sugar,  14.2  per  cent. 

Purity,  81.3  per  cent. 
The  soils  of  this  county  are  too  heavy  for  beet  raising. 
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DeKalb  County. — Five  samples  in  two  years. 

Sugar,  14. 1  per  cent. 
Purity,  84.1  per  cent. 
Soils  and  location  are  favorable. 
Delaware  Coanty. — Five  samples  in  five  years. 

Sugar,  1 1.8  per  cent. 
Purity,  79.9  per  cent. 
Soil  and  location  fairly  favorable. 
ElUkart  Coaaty. — Thirteen  samples  in  four  years. 

Sugar,  13.3  per  cent. 
Purity,  78.3  per  cent. 
This  county  has  soil  and  climate  very  well  adapted  for  beet 
culture.  The  results  above  do  not  fairly  represent  the  county 
since  the  average  is  reduced  by  some  very  poor  samples  sent  in 
1892.  The  results  in  the  other  three  years  gave  an  average  of 
14.4  per  cent  of  sugar. 

Fayette  Coaaty. — One  sample. 

Sugar,  18.1  per  cent. 

Purity,  87.4  per  cent. 
The  county  is  not  suited  for  beet  culture  on  account  of  its 
heavy  soils.     The  above  results  show  what  sort  of  beets  are 
often  produced  on  clay.    But  they  are  small,  and  the  cost  of  pro- 
duction is  too  high. 

Floyd  Coaaty. — Five  samples  in  two  years. 

Sugar,  8.7  per  cent. 

Purity,  67.7  per  cent. 
Location  and  soil  both  unfavorable. 
FraaUia  Coaaty..  — Four  samples  in  four  years. 

Sugar,  1 1.2  per  cent. 

Purity,  74.7  per  cent. 
The  soils  of  this  county  are  too  heavy  for  beet  culture. 
Foaataia  Coaaty. — ^Two  samples  in  two  years. 

Sugar,  10.3  per  cent. 

Purity,  72.6  per  cent. 
There  are  some  good  beet  lands  in  this  county,  but  very  lit- 
tle attention  has  been  paid  to  the  matter. 

Faltoa  Coaaty.  —Five  samples  in  three  vears. 

Sugar,  12.9  per  cent. 

Purity,  83.  per  cent. 
Soils  and  situation  favorable. 
Graat  Coaaty. — Eleven  samples  in  six  years. 

Sugar,  14.0  per  cent. 

Purity,  82.2  per  cent. 
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Satisfactory  beets  were  received  in  all  of  the  six  years.  Soil 
and  location  favorable. 

Greene  Countr^  —Five  samples  in  three  years. 
•  Sugar,  1 1.7  per  cent. 

Purity,  83.3  per  cent. 
There  are  considerable  areas  of  land  in  this  county  that  are 
suitable  for  beet  production,  but  the  soils  are  strong  and  the 
situation  of  the  county  is  such  that  beets  would  not  be  likely  to 
mature  well. 

Hamilton  Connty. — Eighteen  samples  in  three  years. 

Sugar,  1 1.7  per  cent. 
Purity,  76.3  per  cent. . 

This  county  is  on  the  southern  edge  of  the  beet  belt.  The 
land  in  the  northern  part  of  the  county  ought  to  produce  good 
beets. 

Hanoook  County. —Five  samples  in  two  years. 

Sugar,  12.9  per  cent. 
Purity,  86.2  per  cent. 
All  the  samples  were  from  the  extreme  northwest  part  of  the 
county. 

Harrison  County. — Four  samples  in  three  years. 

Sugar,  10.8  per  cent. 
Purity,  72.6  per  cent. 
Soil  and  location  unfavorable. 

Hendricks  County..— Nine  samples  in  two  years. 

Sugar,  9.7  per  cent. 
Purity,  75.8  per  cent. 
Soil  is  favorable  for  economical  beet  production,  but  beets 
are  not  likely  to  mature  well. 

Henry  County.. — Sixteen  samples  in  Rve  years. 

Sugar,  12.3  per  cent. 
Purity,  81.5  per  cent. 
Excluding  one  bad  lot  in  1900,  the  average  becomes — 

Sugar,  13.2  per  cent. 
Purity,  83.1  per  cent. 
The  county  has  suitable  soil  and  considerable  interest  was 
manifested  in  beet  culture  in  1897,  when  farmers  expressed  a 
willingness  to  contract  to  raise  beets  for  factory  purposes, 

Howard  County- —Eleven  samples  in  six  years. 

Sugar,  1 1.0  per  cent. 
Purity,  76.8  per  cent. 
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The  location  and  soils  of  the  county  ought  to  be  favorable 
for  beet  cufture,  but  the  samples  received  have  not  been  very 
encouraging. 

Hnntinston  County. — ^Twenty-one  samples  in  three  years. 

Sugar,  14.3  per  cent. 

Purity,  80.7  per  cent. 
Location  and  soil  in  a  part  of  the  county  are  favorable. 
Lime  stone  is  abundant. 

Jaokson  County..  —Seven  samples  in  three  years. 

Sugar,  10.3  per  cent. 

Purity,  71.3  per  cent. 
There  are  considerable  areas  of  light  soil  in  this  county,  but 
the  fall  season  is  not  favorable  to  maturing  beets. 
Jasper  County.  —Six  samples  in  four  years. 

Sugar,   13.4  per  cent. 

Purity,  82.1  per  cent. 
The  county  is  very  well  adapted  for  beet  culture. 
Jay  County.  —Ten  samples  in  four  years. 

Sugar,  13.7  per  cent. 

Purity,  81. 1  per  cent. 
The  county  is  fairly  adapted  for  beet  culture. 
Jefferson  County. — Four  samples  in  three  years. 

Sugar,  10.6  per  cent. 

Purity,  74.1  per  cent. 
Neither  soil  nor  climate  suitable  for  beet  culture. 

Jennings  County. — One  sample. 

Sugar,  10.3  per  cent. 

Purity,  74.0  per  cent. 
Neither  soil  nor  climate  suitable  for  beet  culture. 
Johnson  County. — Six  samples  in  one  year. 

Sugar,  10.5  per  cent. 

Purity,  80.1  per  cent. 
These  beets  were  grown  in  1898  and  failed  to  ripen.    While 
there  is  suitable  land  in  the  county,  it  is  probable  that  late  ripen- 
ing would  prove  a  hindrance  to  success. 
Knox  County. — One  sample. 

Sugar,  6.0  per  cent. 

Purity,  60.6  per  cent. 
Neither  soil  nor  climate  suitable  for  beet  culture. 

Kosoiusko  County.. — Twenty-seven  samples  in  six  years. 

Sugar,  12.4  per  cent. 
Purity,  79.7  per  cent. 
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The  soil  and  climate  are  satisfactory.    All  but  two  of  the 
samples  were  raised  previous  to  1893,  and  the  county  can  pro- 
duce satisfactory  beets  under  proper  methods  of  cultivation. 
LaGranse  County.  —Eight  samples  in  four  years. 

Sugar,  1 4. 1  per  cent.* 
Purity,  82.5  per  cent. 
The  county  is  well  adapted  for  beet  culture. 
Lake  Coimty.  — Fifteen  samples  in  five  years. 

Sugar,  12.8  per  cent, 
Purity,  81,1  per  cent. 
The  soil  and  climate  are  very  suitable  for  beet  culture.     I 
personally  drew  a  number  of  samples  in  this  county,  and  they 
were  raised  under  the  most  unfavorable  conditions. 
l<aPorte  Coiiaty. — Five  samples  in  one  year. 

Sugar,  13.9  per  cent. 
Purity,  85.6  per  cent. 
Soil  anii  climate  are  both  favorable  to  beet  culture. 
Madison  Connty. — Five  samples  in  four  years. 

Sugar,  12.1  per  cent. 
Purity,  77.3  per  cent. 
This  county  is  on  the  southern  border  of  the  beet  belt 
and  contains  land  suitable  for  beet  culture. 

Marion  Connty. — Thirty-three  samples  in  seven  years. 

Sugar,  12.6  per  cent. 
Purity,  79.6  per  cent. 
This  county  contains  suitable  land,  but  there  would  be  danger 
of  trouble  on  account  of  late  ripening. 

Marshall  Connty.  —Fifteen  samples  in  four  years. 

Sugar,  13.6  per  cent. 
Purity,  82.5  per  cent. 
The  county  is  well  adapted  to  beet  culture. 

Martin  Connty. — One  sample. 

Sugar,  9.4  per  cent. 

Purity,  70.  per  cent. 
Not  adapted  to  beet  culture. 
Btiami  Connty. — Three  samples  in  three  years. 

Sugar,  13.3  per  cent. 

Purity,  81:3  per  cent. 
The  county  is  well  adapted  to  beet  culture. 

Monroe  Connty.  —Six  samples  in  three  years. 

Sugar,  13.6  per  cent. 
Purity,  84.1  per  cent. 
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While  good  beets  have  been  produced  in  this  county,  most 
of  the  soils  are  too  heavy  and  the  county  is  too  far  south  for  suc- 
cessful beet  culture. 

MontcoweiT  Covnty  — Two  samples  in  two  years. 

Sugar,.  lo^  per  cent. 
Purity,  72.4  per  cent. 
This  county  is  on  the  southern  border  qi  the  beet  belt,  and 
contains  considerable  land  suitable  for  beet  raising. 

Morsan  County.  — ^Twenty-four  samples  in  two  years. 

Sugar,  12.0  per  cent. 
Purity,  81.6  per  cent. 
There  are  considerable  areas  of  suitable  land  in  this  county, 
but  late  ripening  would  be  likely  to  cause  trouble. 

Newton  Connty. — Six  samples  in  four  years. 

Sugar,  1 1. 1  per  cent. 
Purity,  80.6  per  cent. 
The  county  has  satisfactory  land  and  climate  for  beet  rais- 
ing.   The  above  figures  include  some  early  results  with  doubt- 
ful seed.    There  is  no  doubt  that  excellent  beets  can  be  grown  in 
the  county. 

Koble  County. — Seven  samples  in  four  years. 

Sugar,  12.5  per  cent. 

Purity,  80.5  per  cent. 
This  county  is  well  situated  for  beet  raising. 

Oliio  Connty. — One  sample. 

Sugar,  12.7  per  cent. 

Purity,  81.4  per  cent. 
This  county  is  not  favorably  located  for  beet  culture. 

Owen  Connty.. —One  sample. 

Sugar,  9.4  per  cent. 

Purity,  80.3  per  cent. 
Not  adapted  to  beet  raising. 

Parke  Connty. — Four  samples  in  two  years. 

Sugar,  10.2  per  cent. 
Purity,  68.2  per  cent. 
It  is  not  likely  that  beet  raising  would  be  profitable  in  the 
greater  part  of  the  county. 

Perry  Connty.  —Two  samples  in  one  year. 

Sugar,  12.4  - 

Purity,  78.5  per  cent. 
Both  soil  and  location  unfavorable  to  beet  culture. 


J  03 

Porter  Conmty..— Seventeen  samples  in  six  years. 

Sugar,  13. 1  per  cent.  • 

Purity,  80.9  per  cent. 
The  conditions  in  this  county  are  very  favorable  to  beet  pro- 
duction. 

Piaaski  Conmty.  -Ten  samples  in  three  years. 

Sugar,  13.7  per  cent. 

Purity,  86.1  per  Cent. 
Both  soil  and  climate  conditions  are  very  favorable  to  beet 
culture. 

Pvtaam  Covaty. — ^Three  samples  in  one  year. 

Sugar,  8.1  per  cent. 
Purity,  71.6  per  cent. 
Most  of  the  soils  in  this  county  are  too  heavy  for  beet  cul- 
ture and  there  would  probably  be  trouble  on  account  of  later 
ripening. 

Raadolpk  County^  —Five  samples  in  three  years. 

Sugar,  12.7  per  cent. 

Purity,  80.5  per  cent. 
There  is  considerable  land  in  this  county  that  is  suitable  for 
beet  raising,  and  the  climatic  conditions  are  fair. 

Ripley  County.. — One  sample. 

Sugar,  12.2  per  cent. 
Purity,  77.8  per  cent. 
Neither  soil  nor  climate  are  favorable  to  beet  culture. 

Rush  Ooiinty. — One  sample. 

Sugar,  9.0  per  cent. 
Purity,  72.0  per  cent. 
It  is  not  probable  that  beet  culture  would  be  generally  suc- 
cessful in  this  county  on  account  of  heavy  soils  and  tendency  to 
late  ripening. 

Seott  County. — ^Two  samples  in  one  year. 

Sugar,  4.5  per  cent. 

Purity,  51.  per  cent. 
Neither  soil  nor  climate  favorable. 

Skelby  County. — Ten  samples  in  five  years. 

Sugar,  1 1.9  per  cent. 
Purity,  77.9  per  cent. 
While  some  of  the  soils  in  this  county  are  suitable,  there 
would  probably  be  trouble  on  account  of  late  ripening. 
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Spenoer  County. — Two  samples  in  two  years. 

Sugar,  10.9  per  cent. 
Purity,  73.6  per  cent. 
Neither  soil  nor  climate  favorable. 

Starke  County. — One  hundred  and  ten  samples  in  five  years. 

Sugar,  14.5  per  cent. 
■Purity,  87.  per  cent. 
This  county  is  admirably  adapted  to  sugar  culture.  We  have 
conducted  considerable  special  work  in  this  county,  and  the  re- 
sults show  that  beets  of  the  best  quality  can  be  produced  at  low 
expense  and  thit  the  beets  ripen  early  and  the  soil  is  so  porous 
that  there  is  little  tendency  to  start  a  second  growth  when  the 
fall  rains  begin.  Doubtless  the  same  would  be  found  true  in  the 
surrounding  counties. 

St.  JoMpb  Connty..— Twenty-one  samples  in  five  years. 

Sugar^  13.2  per  cent. 
Purity,  79.1  per  cent. 
Both  soil  and  climate  are  very  well  adapted  for  beet  culture. 
Stenben  Connty.  —Six  samples  in  three  years. 

Sugar,  14.5  per  cent. 
Purity,  84.7  per  cent. 
Both  soil  and  climate  well  suited  for  beet  culture. 

Sullivan  County. — One  sample. 

Sugar,  9.5  per  cent. 
Purity,  75.4  per  cent. 
Neither  soil  nor  climate  favorable. 
Sudtxerland  County. — Three  samples  in  three  years. 

Sugar,  13.4  per  cent. 
Purity,  82.3  per  cent. 
The  location  of  this  county  is  such  that  beet  raising  is  not 
likely  to  be  successful. 

Tippecanoe  County. — ^Two  hundred  and  ninety-seven  sam- 
ples in  twelve  years. 

Sugar,  12.3  per  cent. 
Purity,  82.2  per  cent. 
Practically  all  these  samples  were  raised  on  the  Station  farm 
which  is  a  second  bottom  underlaid  with  gravel  and  very  suscep- 
tible to  drouth.  The  above  record  includes  many  samples  of 
varieties  of  sugar  beets  that  no  one  would  think  of  raising  for 
commercial  purposes.  During  the  earlier  years  we  had  some 
difficulty  in  getting  good  seed  and  much  of  the  commercial  seed 
purchased,  showed  by  comparison  with  seed  of  known  good 
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quality,  that  the  commercial  seed  was  hardly  entitled  to  be  con- 
sidered seed  of  sugar  beets.  Of  late  years  good  seed  has  been 
easily  obtained,  and  the  comparison  of  five  year  periods  shows 
the  effect  of  this.  Thus  131  samples  raised  here  between  1892 
and  1896  show—* 

Sugar,  ii-S  per  cent. 

Purity,  80.9  per  cent. 
While  90  samples  between  1897  and  1901  show — 

Sugar,  13.9  per  cent. 

Purity,  85.3  per  cent. 
These  figures  are  hardly  comparable  with  the  tests  in  other 
counties,  because  we  have  never  had  less  than  five  varieties  of 
beets  each  year,  of  which  some  were  not  well  suited  to  our  soil, 
while  to  other  counties  we  furnished  seed  most  likely  to  do  well 
on  the  soils  that  experimenters  said  that  they  would  use.  There 
is  an  abundance  of  land  in  the  county  that  is  well  suited  for  beet 
culture,  and  climate  conditions  are  satisfactory.  This  is  the  only 
county  in  the  State  having  a  continuous  record  since  1888.  The 
above  record  does  not  include  a  large  number  of  samples  on 
which  special  fertilizer  work  was  conducted. 

Tipton  County. — Twenty-six  samples  in  five  years. 

Sugar,  12.2  per  cent. 

Purity,  80.3  per  cent. 
Soil  and  climate  are  favorable.    The  low  figures  are  due  to 
bad  results  previous  to  1895.    Twenty  samples  in  1897  and  1898 
show — 

Sugar,  13.3  per  cent. 

Purity,  84.9  per  cent. 
Vanderbnrs  County. — ^Thirty-eight  sam|>les  in  two  years. 

Sugar,  10.5  per  cent. 

Purity,  78.9  per  cent. 
While  there  is  considerable  land  in  this  county  that  looks 
suited  to  beet  culture,  so  far  as  our  tests  extend,  the  beets  do  not 
ripen.    The  autumn  temperature  and  rainfall  are  too  high. 
Vonnilllon  County. — Two  samples  in  one  year. 

Sugar,  lo.o  per  cent. 

Purity,  JT,  per  cent. 
This  county  is  near  the  southern  border  of  the  beet  belt.  It 
contains  considerable  land  suitable  for  beet  culture,  and  is  pecu- 
liar in  having  an  exceptionally  long  river  frontage.  Coal  is 
abundant.  It  deserves  further  investigation  in  regard  to  its 
capacity  for  beet  production. 
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Vieo  Oo«iity^  — Four  samples  in  two  years. 

Sugar,  14.0  per  cent. 
Purity,  84.2  per  cent. 
This  county  is  on  the  southern  border  of  the  beet  belt  and 
in  the  coal  region.    Much  of  the  soil  is  rather  heavy  for  beet  cul- 
ture. 

Wabash  County.  —Ten  samples  in  four  years. 

Sugar,  12.8  per  cent. 
Purity,  76.7  per  cent. 
This  county  is  favorably  situated  and  can  doubtless  produce 
much  better  beets  than  the  average  figures  indicate. 
DFarren  Coimtf..  -One  sample. 

Sugar,  12.2  per  cent 
Purity,  83.  per  cent. 
The  county  has  considerable  amount  of  land  suitable  for 
beet  raising,  and  is  close  to  the  Danville  coal  fields. 
Wayne  Oonnty.  —Eight  samples  in  two  years. 

Sugar,  13.9  per  cent. 
Purity,  83.1  per  cent. 
This  county  contains  considerable  land  suited  for  beet  cul- 
ture. 

Weiu  Connty^  — Two  samples  in  two  years. 

Sugar,  1 1.4  per  cent. 
Purity,  74-5  per  cent. 
This  county  has  suitable  climate  and  soil.     The  samples 
were  raised  in  1892  and  1893.    The  county  ought  to  produce 
good  beets. 

White  Oonnty. — ^Three  samples  in  tbree  years. 

Sugar,  12.5  per  cent.    . 
Purity,  75.9  per  cent. 
This  county  has  suitable  soil  and  climate  for  beet  raising. 
The  low  average  is  due  to  a  very  poor  sample,  variety  unknown, 
received  in  1897. 

WUtley  Connty.  —Eight  samples  in  three  years. 

Sugar,  1 1.8  per  cent. . 
Purity,  79.7  per  cent. 
This  county  is  favorably  located  for  beet  culture.    The  low 
average  is  due  to  some  bad  samples  of  beets  raised  from  poor 
seed  in  1894. 
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APPENDIX. 

Gifts  have  been  made  to  the  Station  from  time  to  time,  and 
acknowledgment  is  herewith  made  to  the  friends  of  the  Station 
for  their  favors,  with  thanks  for  the  same.  Gifts  have  been  re- 
ceived from  the  following: 

Syracuse  Plow  Co.,  Syracuse,  N.  Y.  One  three  section 
spring  tooth  harrow. 

Executors  of  the  late  Willis  Manor  House,  Carperby,  Arys- 
garth,  England.    Wensleydale  wool. 

Sutton  &  Sons,  Reading,  England,  Cabinet  and  Vasculum 
of  grass  seeds.    Copy  of  Sutton's  book  on  Pastures. 

Clem  Graves,  Bunker  Hill,  Ind.  Plaster  model  of  Here- 
ford bull  "Dale." 

German  Kali  Works,  N.  Y.    Potash  salts. 

United  States  Department  of  Agriculture,  Washington. 
Many  agricultural  publications  and  seeds. 

Bucher  &  Gibbs  Plow  Co.,  Canton,  Ohio.    One  plow. 

Our  Husbands  Mfg.  Co.,  Lyndon,  Vt.  One  Common  Sense 
Calf  Feeder. 

Hallock  Weeder  and  Cultivator  Co.,  York,  Pa.  One  Weeder. 

Propaganda  for  Nitrate,  of  Soda,  New  York  City.  1200  lbs. 
Nitrate  of  Soda. 

Farbenfabriken  of  Eberfeld  Co.,  New  York.  Two  Vials  of 
Alinit. 

H.  R.  Bussler,  Waterloo,  Neb.  One  package  Pencillaria 
Zeavides. 

Mrs.  R.  D.  Moore,  LaFayette,  Collection  Miscellaneous 
Agricultural  books. 

,   Joseph  E.  Wing,  Secretary,  Mechanicsburg,  Ohio,  Vol.  I 
Continental  Dorset  Sheep  Record. 

C.  R.  Thomas,  Secretary,  Kansas  City,  Mo.,  Vol.  XXH 
American  Hereford  Record. 

F.  L.  Houghhton,  Secretary,  Brattleboro,Vt., Vols.  17  and  18, 
Holstein  -Friesian  Herd  book. 

W.  H.  Morris,  Secretary,  Indianapolis,  Ind.,  Vols.  19,  20 
and  21  of  Central  Poland  China  Record. 

Carl  Friegau,  Secretary,  Dayton,  Ohio,  Vol.  7  American 

Chester  White  Record. 

Geo.  P.  Woodworth,  Secretary,  Maryville,  Mo.,  Vols  10-14 
inclusive.  Standard  Poland  China  Record. 

D wight  Lincoln,  Secretary,  Milford  Center,  Ohio,  VoL  2 
American  Rambouillet  Sheep  Record. 
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AGRICULTURAL  PERIODICALS. 

The  publishers  of  the  following  periodicals  have  generously 
sent  them  free  to  the  Station  during  the  year.  These  are  leading 
journals  and  are  used  frequently  by  all  persons  coming  in  con- 
tact with  our  library. 

American  Agriculturist New  York,  N.  Y. 

American  Creamery Chicago,  111. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Horticulturist Wichita,  Kansas. 

American  Sheep  Breeder  and  Wool  Grower Chicago,  111. 

American  Swineherd Chicago,  111. 

.Baltimore  Sun  (weekly) Baltimore,  Md. 

Beet  Sugar  Gazette » Chicago,  111. 

Breeders'  Gazette Chicago,  111. 

California  Cultivator Los  Angeles,  Cal. 

Chicago  Dairy  Produce Chicago,  111. 

Chicago  Live  Stock  World Chicago,  111. 

Colman's  Rural  World St.  Louis,  Mo. 

Creamery  Gazette Des  Moines,  Iowa. 

Creamery  Journal Waterloo,  Iowa. 

Dairy  and  Creamery Chicago,  111. 

Dairy  and  Produce  Review San  Francisco,  Cal. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Drainage  Journal .Indianapolis,  Ind. 

Drovers'  Journal Chicago,  111. 

Elgin  Dairy  Report Elgin,  Iowa. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Dairy Ames,  Iowa. 

Farm  and  Fireside Springfield,  Ohio. 

Farm  and  Home Chicago,  111. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 

Farmers'  Call Quincy,  111 

Farmers'  Guide Huntington,  Ind. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Review Chicago,  111. 

Farmers'  Tribune Des  Moines,  Iowa. 

Farmers'  Voice Chicago,  111. 

Feather,  The Washington,  D.  C. 

Field  and  Farm Denver,  Col. 
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Flour  and  Feed , Waukegan,  111. 

Gazette  (weekly) Cincinnati,  Ohio. 

Golden  Egg St.  Louis,  Mo. 

Grange  Visitor Lansing,  Mich. 

Home  and  Farm Louisville,  Ky. 

Hospodarska  Listy rChicago,  111. 

Indiana  Farmer Indianapolis,  Ind. 

Iowa  Homestead Des  Moines,  Iowa. 

Journal  of  Agriculture St.  Louis,  Mo. 

Kansas  Farmer Topeka,  Kansas. 

Live  Stock  Journal Chicago,  111. 

Louisiana  Planter New  Orleans,  La. 

Market*Garden Minneapolis,  Minn. 

Mirror  and  Farmer Manchester,  N.  H. 

Montana  Fruit  Grower Missoula,  Mont. 

National  Farmer  and  Stock  Grower.  .National  Stock  Yards,  111. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  York  Produce  Review. New  York,  N.  Y. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,  111. 

Operative  Miller Chicago,  111. 

Oregon  Agriculturist Portland,  Ore. 

Our  Horticultural  Visitor. Kinmundy,  111.,  Benton  Harbor,  Mich. 

Pacific  Homestead Salem,  Ore. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Dairyman Indianapolis,  Ind. 

Practical  Farmer. Philadelphia,  Pa. 

Prairie  Farmer Chicago,  111. 

Public  Ledger  (daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  111. 

Rural  Northwest Portland,  Ore. 

Southern  Farm  Magazine Baltimore,  Md. 

Southern  Planter Richmond,  Va. 

Southern  States , .  Baltimore,  Md. 

Sugar  Beet Philadelphia,  Pa. 

Swine  Breeders'  Journal Indianapolis,  Ind. 

Tippecanoe  Farmer LaFayette,  Ind. 

Wallace's  Farmer Des  Moines,  Iowa. 

Western  Creamery San  Francisco,  Cal. 

Western  Fruit  Grower St.  Joseph,  Mo. 


no 

Western  Horseman Indianapolis,  Ind, 

West  Virginia  Farm  Review Charleston,  W.  Va 

Wisconsin  Agriculturist Racine,  Wis. 

Wool  Markets  and  Sheep Chicago,  III. 

INDIANA  PERIODICALS. 

Advertiser Medaryvillc. 

American  Standard Frankfort. 

Banner Bluffton. 

Columbia  City  Mail Columbia  City. 

Democrat '. , .  Salem. 

Home  J  >urnal LaFayette. 

Hoosier  State ^fewport. 

LaFayetto  Commercial  Gazette LaFayette. 

Lyons'  Herald » , . . ,  Lyons. 

Magnet ..Angola. 

Mennonitische  Rundschau Elkhart. 

News Monon 

Record Rising  Sun 

Register Crown  Foint. 

Silent  Hoosier Indianapolis. 

FOREIGN. 

Agricultural  Gazette  of  New  South  Wales Sidney,  Austraiia. 

Co-Operative  Farming .Sussex,  N.  B. 

Farmers'  Advocate London,  Ontario. 

Farming .Toronto,  Canada. 

Queensland  Agricultural  Journal Brisbane,  Australia. 

Besides  the  above,  the  following  periodicals  arc  on  file  in 
the  Station  library  as  regular  subscription  journals : 

American  Veterinary  Review New  York,  N.  Y. 

Berichte  der  Deutschen  Botanischen  Gessellschaft . .  Berlin,  Gen 

Botanisches  Centralblatt Cassel-Marburg,  Germany. 

Botanische  Zeitung Leipsig,  Germany. 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France. 

Centrallblatt  fur  Bakteriologie v  .Jena,  Genttany. 

The  Entomologist London,  England. 

Gardeners'  Chronicle London,  England. 

Journal  fur  Landwirthschaft Berlin,  Germany. 

Journal  of  Comparative  Medicine Phitadelrfiia,  Pk. 

Journal  of  the  Royal  Agricultural  Society  of  England.  .London. 

JoutTial  (A  the  Chemical  Society London^  England^ 

Live  Stocic  Journal,  The London,  EngiaadL 

Veterinarian,  The London^  En^and. 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany 

Station,  Farm  and  Dairy Sidney,  New  Sonth  WJikfS. 


in 


FINANCIAL  STATEMENT, 


Treaatirer'a  Report. 

Receipts  from  Experiment  Station  funds  for  the  year  ending 
June  30,  1901 : 

From  United  States  Treasurer |$i  5,000.00 

From  Experiment  Farm |     1,599.37 


Total 


I$i6,599.37 

JAMES  M.  FOWLER, 
Treasurer  Board  of  Trustees. 


Secretary's  Report. 

The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States  for  the  year  ending  June  30,  1901 : 

DEBIT. 


Received  of  the  United  States  Treasurer.  .*$i5,ooo.oo 

CREDIT. 

Salaries   

Labor  

Publications    

Postage  and  stationery 

Freight  and  express 

Heat,  light,  water  and  power 

Chemicid  supplies 

Seeds,  plants  and  simdry  stippKrs 

Fertilizers   

Feeding  stuffs 

Library « 

Tools,  implements  and  machinery 

Furniture  and  fixtures 

Scientific  apparatus 

Live  stock 

Traveling  expenses 

Contingent  expenses 

Buildings  and  repairs 


Totals 


$15,000.00 


$  9.086.97 
1,919.14 
812.10 
106.21 
122.20 
656.72 

45-24 
700.39 

«.63 

79338 
100.55 

350.08 

11.00 

6.09 

140.00 

49.65 
11.77 

79-88 
$15,000.00 


The  above  is  a  correct  statement  of  expenditures  from  the 
Station  Fund,  for  the  year  ending  Tune  30,  1901. 

ERWARD  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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Improvement  Fund,  Experiment  Farm  for  year  ending  June 
30,  1901. 


DEBIT. 

Balance  June  30,  1901 

Farm  receipts  for  1901 

CREDIT 

Salaries 

Labor   

Seeds,  plants  and  sundry  supplies 

Feeding  stuffs ' 

Live  stock 

Contingent  expenses 


Balance 
Totals  . 


$  43330 
i>599-37 


$2,0.^2.67 


$   262.79 
918.90 

10.7s 
42.60 

83.43 
80.00 

634.20 

$2,032.67 


The  above  is  a  correct  statement  of  expenditures  from  the 
Improvement  Fund  for*  the  year  ending  June  30,  1901. 

EDWARD  A.  ELLSWORTH, 
Secretary  Board  of  Trustees. 


(^  "S*^  •  ^        ^  UNIV    CI"  MlCH. 

PURDUE  UNIVERSITY. 


Fifteenth  Annual  Report 


OP  THB 


Indiana  Agricultfiral  Experiment  Station. 


LAFAYETTE,  INDIANA. 


For  the  Year  Ending  June  30,  190a. 


To  the  Governor : 

I  transmit  herewith  the  annual  report  of  the  Purdue  Uni* 

versity  Agricultural   Experiment   Station   for  the  year  ending 

June  30,  190^. 

December  21,  1902. 

WILLIAiM  V.  STUART. 
President  of  the  Board  of  Trustees. 


To  the  President  of  the  Board  of  Trustees : 

I  herewith  present  the  fifteenth  annual  report  of  the  Agri- 
cultural Experiment  Station  of  Indiana  for  the  year  ending 
June  30,  1902,  the  same  being  required  by  Section  3,  of  an 
act  entitled  "An  act  to  esrtablish  Agricultural  Experiment  Sta- 
tions in  connection  with  the  Colleges  established  in  the  several 
States,  under  provisions  of  an  act  approved  July  1662,  and  of 
the  acts  supplemental  thereto,"  and  being  in  accordance  also 
with  the  instructions  of  the  Department  of  Agriculture- 

This  report  consists  of  a  report  of  the   Director  of  the 

Station,  a  summary  of  Station  investigations   by  mem1>ers  of 

the  staff,  and  a  financial  report  of  the  Secretary  to  the  Board  of 

Trustees- 

WINTHROP  E.  STONE, 
December  21,  1902.  President.        . 


BOARD  OF  CONTROL. 


William  V.  Stuart,  President LaFayette,  Tippecanoe  Co. 

William  A.  Banks LaPorte,  LaPorte  Co. 

Sylvester  Johnson Irvington,  Marion  Co. 

David  E.  Beem Spencei",  Owen  Co. 

Job  H.  VanNatta LaFayette,  Tippecanoe  Co. 

William  H.  O'Brien Lawrenceburg,  Dearborn  Co- 
James  M.  Barrett Fort  Wayne,  Allen  Co. 

Charles  Downing Greenfiield,  Hancock  Co. 

Charles  B-  Stemen Fort  Wavne,  Allen  Co. 

Edward  A.  Ellsworth,  Secretary, 

James  M.  Fowler,  Treasurer. 


STATION  STAFF. 


Winthrop  E  .Stone,  A.  M.  Ph.  D President  of  he  University 


Charies  S.  Plumb,  B.  S Director 

William  C.  Latta,  M.  S Agricultiu-ist 

James  Troop,  M.  S Horticulturist 

Henry  A.  Huston,  A.  M.,  A,  C Chemist 

Joseph  C.  Arthur,  D.  Sc Botanist 

Arvill  W.  Bitting,  M.  D.»  D.  V.  M Veterinarian 

William  Stuart,  M-  S Associate  Horticulturist 

F.  S-  Johnston,  B.  S.  in  Agr Associate  Agriculturist 

H.  E.  VanNormau,  B.  S Dairyman 

A.  N.  Hume,  B.  S.  in  Agr Assistant  Agriculturist 

Herman  B.  Dorner,  B.  S Assistant  Botanist 

R.  C.  Obrecht,  B.  S.  in  Agr Farm  Superintendent 

and  Assistant  in  Animal  Husbandry 


*.'  '' 
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FIFTEENTH    ANNUAL    REPORT 


OF  THE 

Indiana  Agricultural  Experiment  Station 

FOR  THE  YEAR  ENDING  JUNE  30,  1902. 


REPORT    OF    THE.   DIRELCTOR. 


To  President  IV.  E.  Stone'. 

Sir : — I  herewith  submit  the  Fifteenth  Annual  Report  of  this 
Station,  for  the  year  ending  June  30,  1902. 

The  most  important  change  in  the  work  of  the  Station  dur- 
ing this  year  has  occurred  in  the  Horticultural  Department,  as 
outlined  in  my  report  of  last  year.  Mr.  Stuart  has  given  his  entire 
tmie  to  vegetable  gardening,  while  Professor  Troop  has  looked 
after  the  fruit  interests.  BeHeving  it  wise  to  work  in  a  limited 
field  relating  to  some  important  state  crop,  it  has  been  thought 
best  for  Mr.  Stuart  to  make  a  special  study  and  investigation  of 
water  and  musk  melon  problems,  giving  but  little  time  to  other 
work.  This  has  taken  up  several  phases.  During  the  fall  and 
winter,  melons  and  cucumbers  were  grown  in  the  greenhouse 
with  more  or  less  success  to  study  the  effect  of  the  use  of  plant 
food  on  these  crops,  and  the  effect  of  different  soils.  Incidentally, 
varieties  also  received  attention.  This  spring  and  summer,  cul- 
tural and  fertilizer  experiments  with  melons  are  being  conducted 
on  our  home  grounds,  while  co-operative  experiments  are  in 
progress  on  two  melon  farms,  with  special  melon  soil,  a  few  miles 
west  of  here  on  Sand  Ridge  near  the  Wabash  bottoms,  on  the 


farms  of  Messrs-  Frazier  and  O'Brien.  The  month  of  June  has 
been  cne  of  unusual  coolness  and  moisture,  which  fact  coupled 
v.ith  an  invasion  of  insects  has  introduced  serious  problems  in 
gettbg  returns  f:c>m  the  mdon  work,  yet  it  is  my  opinio<i  that 
tlis  line  of  invcs*';..ation  will  prove  of  much  value  to  our  melon 
growers.  Mr.  Stuart  has  made  one  trip  into  the  melon 
region  of  the  State  this  spring,  and  is  securing  the  atten- 
tion and  inteiest  of  melon  growers,  as  is  quite  desirable. 
At  the  suggi^lioii  of  the  writer,  the  Soil  Division  o^  the  TJnired 
States  Departmetit  of  Agriculture  will  conduct  a  soil  suney  of 
melon  lands  during  the  summer  of  1902  in  Posey  county  in  this 
state. 

In  cnlcr  to  serve  the  farmers  in  the  region  about  La  Fayette, 
beginning  with  July,  the  Station  introduced  a  new  plan  of  sending 
out  on  rural  mail  wagons  weather  forecasts,  as  issied  daily  by 
the  Weather  Service.  This  consisted  in  having  made  ;i  number 
of  set>.  *'f  sheet  iron,  painted  flags  of  the  color  an<1  general  pro- 
portions of  :lie  Weather  Service  flags.  One  sc:  of  these  was 
turned  over  to  each  rural  route  carrier.  Each  morning  the  car- 
rier places  on  each  side  of  his  wagon  one  or  two  of  these  metal 
f^ags,  which  are  fastened  thereon  by  hooks.  As  the  wagon 
passes  along  the  cotmtry  highways,  the  farmer  cojnveiiiently 
located  to  the  road  may  observe  these  signals  for  some  distance, 
and  so  become  advised  of  the  weather  prospects  for  the  ensuing 
24  hours.  This  is  the  first  attempt  of  the  kind  that  has  yet  been 
undertaken  in  the  United  States.  The  LaFayette  Posmaster 
regards  this  experiment  as  generally  satisfactory  in  a  way,  this 
expressing  the  opinion  of  the  riwal  carriers  and  patrons.  A 
serious  criticism  however,  relates  to  this  system,  in  that  the  sig- 
nals given  are  the  reports  received  at  LaFayette  at  midnigltt,  and 
are  for  the  day  the  carriei:  is  on  his  route. 

As  the  routes  are  long,  one  being  2/  miles,  patrons  at  the 
beginning  of  the  route  get  the  full  benefit  of  the  service,  while 
those  of  the  latter  half  of  the  route  receive  reports  so  delayed 
that  the  service  is  quite  defective.  It  is  rather  difficult,  however^ 
to  improve  this  side  of  the  service. 

As  a  result  of  the  conference  of  the  writer  and  Professor 


Johnston  with  some  of  the  members  of  the  Indiana  Seed  Corn 
Growers'  Association,  the  Station  has  uiaugurated  some  co- 
operative experiments  in  Johnson  county  on  the  farms  of  several 
members  of  this  Association.  The  work  of  selecting  the  seed 
and  giound,  and  supervising  the  planting,  was  personally  at- 
tended to  by  Professor  Johnson.  This  work  involves  a  move- 
ment in  the  way  of  improving  com  by  selection  and  breeding, 
seeking  a  greater  protein  content  in  the  seed,  and  also  some  cul- 
tural experiments.  The  local  conditions  for  conducting  the  work 
are  very  superior  in  character  of  soil  and  lay  of  land.  Further — 
tliose  co-operating  with  the  Station  are  among  the  most  progres- 
sive farmers  and  corn  growers  in  Indiana.  It  is  hoped  that  con- 
siderable practical  and  useful  experimental  da)ta  will  be  secured 
from  this  work. 

Swine  feeding  experiments  have  been  contimiously  carried 
on  during  the  entire  year.  One  experiment  on  the  effect  of 
tankage  as  a  food  for  swine  reported  in  bulletin  form,  attracted 
much  attention  from  all  over  the  United  States,  and  Swift  &  Co., 
the  Chicago  packers,  purchased  5,000  copies  of  this  bulletin  to 
distribute  to  their  patrons.  During  the  winter  a  second  experi- 
ment on  the  same  subject  was  conducted,  and  the  pigs  fed  were 
shown  at  the  Inter-national  Live  Stock  Exposition  at  Chicago 
in  December,  and  later  slaughtered  at  the  packing  house  of 
Armour  &  Co.  These  pigs  presented  a  striking  appearance  in 
favor  of  tankage  as  a  supplementary  food*  and  we  were  the 
reciprients  erf  much  attention  at  this  great  exposition- 
Some  feeding  experimental  work  has  been  in  progress  this 
year  on  the  value  of  dried  distillery  grains  as  a  food  for  horses, 
but  with  results  rather  unfavorable  to  the  grains. 

The  two  greenhouses  used  for  experimental  work  have  been 
mainly  given  up  to  hot  house  vegetables  this  season,  the  sub- 
jects of  soil  fertility,  soil  moisture  and  class  of  soil,  being  more 
or  less  under  observation  on  muskmelons,  cucumbers,  tomatoes 
and  lettuce. 

Pot  culture  work  has  been  conducted  in  the  Botanical  de- 
partment witli  soy  beans  and  cow  peas  in  particular,  using 
different  standard  soils,  and  also  studying  the  effect  of  bacterial 
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development  in  the  soil.  This  spring  a  sack  of  soil  innoculated 
with  soy  bean  bacteria  was  sent  to  this  Station  by  the  kindness 
of  the  Kansas  Experimental  Station,  and  experimental  intiocu- 
lation  of  our  soil  is  being  made  from  this  source.  Last  season 
a  German  bacterial  preparation  of  Alinit  was  used  in  pot  culture 
work  on  both  oats  and  corn,  but  with  entirely  negative  results. 

The  general  work  of  the  Station  has  proceeded  in  an  orderly 
and  quiet  way,  with  no  essential  changes  over  preceeding  years- 
Limited  funds  will  not  permit  any  expansion  at  present  out- 
side of  a  rather  restricted  field  of  work. 

The  Station  Staff  has  undergone  several  changes.  Mr-  J.  H. 
Skinner,  the  Assistant  Agriculturist,  resigned  to  accept  a  posi- 
tion in  the  College  of  Agriculture  of  the  Illinois  Univer^ity. 
Mr.  Skinner  was  a  valuable  assistant,  whose  services  contributed 
to  the  successful  work  of  the  Station.  During  the  past  year, 
Mr.  ^.  N.  Hume,  a  graduate  of  the  School  of  Agriculture  at 
Purdue,  has  acted  as  half  time  Assistant  Agriculturist  in  a  very 
acceptable  manner.  Mr-  R.  C.  Obrecht,  a  graduate  of  the 
Iowa  Agricultural  College  in  1901,  has  also  acted  as  an  As- 
sistant to  the  Director  during  the  past  year,  and  also  has  ser\'ed 
as  Farm  Superintendent,  giving  faithful  attention  to  his  duties. 

The  Station  mailing  list  is  now  in  the  second  year  of  its 
revision,  ^nd  contains  a  greater  percentage  of  live  addresses 
than  our  list  has  for  some  years.  On  June  30,  1902,  this  list 
was  classified  as  follows 

Names  of  persons  in  Indiana 6,407 

Names  of  persons  in  other  states 1,01 1 

Names  of  persons  in  foreign  countries 159 

Indiana  Periodicals 748 

Periodicals  outside  of  Indiana 131 

Total 8,456 

PnblioationB  have  been  issued  during  the  year  as  follows: 

PAMPHXET  BULLETINS. 

BuUetin  No.  80,  Vol.  XI,  July,  1901,  pp.  39-70.  The  source 
of  milk  supply  for  towns  and  cities.  By  A.  W.  Bitting,  D.  V.  M., 
M.  D.,  Veterinarian. 
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BuUetin  No.  00.  Vol.  XI,  October,  1901,  pp.  71-82.  (By 
some  error  this  bulletin  was  paged  205-216).  Tankage  as  a  food 
for  pigs.  By  C.  S.  Plumb,  Director,  and  H.  E.  VanNorman, 
Assistant. 

BuUotin  No.  01,  Vol.  XI,  January,  1902,  pp.  83-106.  The 
modem  silo.    By  C.  S.  Plumb,  Director. 

BiOletin  No.  02.  Vol.  XI,  April,  1902,  pp.  107-116.  Ferti- 
lizer tests  on  tomatoes.    By  H.  A.  Huston,  Chemist. 

BuUetia  No.  03.  Vol.  XI,  June,  1902,  pp.  8.  The  influence 
of  condimental  foods  in  fattening  swine.  By  C.  S.  Plumb 
Director. 

NEWSPAPER  BUIXETINS. 

Xo.  92.  August  13,  1901.  Silage  and  late  fall  pasture  and 
feed.    By  C.  S.  Plumb,  Director. 

Xo.  93,  August  20,   1901.   -Infectious  Ophalmia  in  cattle. 
By  R.  A.  Craig,  D.  V.  M.,  Assistant  State  Veterinarian- 
No.  94,  September  17,  1901.     Vaccination  as  a  preventive 
of  black  leg.    By  R.  A.  Craig,  D.  V.  M.,  Assistant  State  Vete- 
rinarian. 

Xo.  95,  September  26,  190 1.    Sheep  scab. 

No.  96,  November  12,  1901.  Resuhs  from  fertilizers  on 
corn  in  dry  seasons.    By  A.  N.  Hume,  Assistant  Agriculturist. 

No.  97,  November  23,  1901.  Corn  stalk  disease.  By  A.  W. 
Bitting,  D.  V.  M.,  Veterinarian. 

No.  98  December  2,  1901.  Corn  smut  and  disease.  By 
A.  W.  Bitting,  D.  V.  M.,  Veterinarian. 

Xo  98  (Duplication  of  number),  May  13,  1902.  Stable 
disinfection.    By  A.  W.  Bitting,  D.  V.  M.,  Veterinarian. 

No.  99,  May  23,  1902.  Clean  cold  milk.  By  H.  E.  Van 
Norman,  Dairymati. 

No.  100,  May  27*  1902.    The  Experiment     Station  and  its 

work.    By  C.  S.  Plumb,  director. 

No.  loi.  May  29,  1902.    Sorrel.    By  J.  C.  Arthur,  Botanist. 
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AiraUAI*  REPORT. 

Fourteenth  Annual  Kcport  of  the  Indiana  Agricultural 
Experiment  Station,  for  the  year  ending  June  jo,  1901,  pp.  112, 
Plates  IV,  fig-  i,  map  i. 

There  has  been  a  constant  demand  for  the  publications  of 
rhe  Station.  A  number  of  copies  of  Bulletin  No.  89  on  the  source 
of  milk  supply  for  towms  and  cities,  have  been  sent  on  request,  to 
officers  of  Boards  of  HeaUh  in  various  parts  of  the  country, 
who  have  desired  them  for  distribution  among  milk  producers. 
Bulletin  No.  91',  on  the  Modem  Silo,  has  also  been  much  in 
demand  from  over  a  wide  territory.  The  newspaper  bulletins 
have  also  met  with  an  appreciative  reception  by  not  only  our 
state  journals  but  also  by  numerous  agricultural  papers  pub- 
lished in  other  states. 

Respectfully  Submitted, 

C.  S.  PLUMB, 

July  7,  1902.  Director. 


Gifts  have  been  made  to  the  Station  from  time  to  time, 
and  acknowledgment  is  herewith  made  to  the  givers,  for  their 
favors,  with  thanks  for  the  same.  Gifts  have  been  received  from 
the  following: 

Ripley  Hardware  Co.,  Grafton,  111.  One  gallon  of  fly  re- 
mover,  and  sprayer  for  applying  the  same. 

H.  W-  Doughten,  Moorestown,  N.  J.  One  gallon  of  fly 
killer  oil  and  glass  reservoir  sprayer. 

Benj.  Hammond,  Fishkill-On-  Hudson,  N.  Y.  One  gallon 
"Cattle  Comfort." 

Sprague  Commission  Co.,  Chicago,  111.  One  gallon  ''Fly 
Bouncer." 

Vail  Seed  Cq.,  Indij^napolig,  Ind,  One  gallon  "Eli  Fli- 
Chaser." 
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Chas.  H.  Childs  &  Co.,  Utica,  N.  Y.  So-Bos-So  Kilfly 
and  one  Electric  Sprayer. 

Shoo-Fly  Manufacturing  Co.,  Philadelphia,  Pa.  One  gal- 
lon "Shoo-Fly'*  and  one  sprayer. 

E.  W.  Wilcox,  Secretary,  Hugo,  Minn.  Vol.  I  American 
Yorkshire  Record. 

Alfred  Mansell  &  Co.,  Secretaries,  Shrewsbury,  England, 
\'()1.  XIX  English  Shropshire  Flock  Book. 

J.  M.  Thorburn  &  Co.,  New  York  City.  Sample  of  Ex- 
celsior Rye. 

J.  A.  Everitt,  Indianapolis,  Ind.  Sample  of  Mastodon 
while  rye. 

Glucose  Sugar  Refining  Co.,  Chicago,  111.  35  bottles  of 
product  from  Indian  com. 

National  Milk  Sugar  Co.,  New  York  City.  35  lbs.  Albumen 
poultry  feed. 

E.  Rauh  &  Sons  Fertilizer  Co.,  Indianapolis,  Ind.  100 
lbs.  each  of  pure  raw  bone  meal  and  acid  phosphate. 

Pasteur  Vaccine  Co.,  Chicago,  111.  One  gallon  Lincoln 
Sheep  Dip  and  one  quart  of  disinfectant. 

Smith  Creamo  Metre  Co.,  Indianapolis,  Ind.  One  creamo 
metre. 

Moore  Chemical  and  Manufacturing  Co,  Kansas  City,  Mo. 
Four  gallons  hog  remedy,  one  gallon  sheep  dip,  one  gallon 
cattle  dip. 

J.  W.  LaGrange,  Franklin,  Ind.  One  volume  of  Western 
Ilolstein  Friesian  Herd  Book. 

Chicago  Flexible  Shaft  Co.,  Chicago,  111.  One  set  of  photo- 
graphs and  shears  for  1902  sheep  shearing  machine. 

B.  F.  Richardson,  Dubuque,  Iowa.  Photograph  and  sample 
Angora  fleece. 

N.  W.  Ayer  &  Son,  Philadelphia,  Pa.  One  manual  of  news- 
papers of  the  United  Slates  for  1902. 
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AGRICULTURAL   PERIODICALS- 

The  publishers  of  the  following  periodicals  have  generously 
sent  them  free  to  the  Station  during  the  year.  These  are  leading 
journals  and  are  frequently  used  by  all  persons  coming  in  con- 
tact with  our  library : 

Agricultural  Experiments Minneapolis,  Minn. 

American  Agriculturist New  York,  X.  Y. 

American  Fertilizer Philadelphia,   Pa. 

American  Grange  Bulletin Cincinnati,  Ohio 

American  Horticulturist Wichita,  Kansas 

American  Swineherd Chicago,   111. 

Baltimore  Sun  (Weekly) Baltimore,  Md. 

Beet  Sugar  Gazette Chicago,  111. 

Breeder's  Gazette Chicago,  III. 

California  Cultivator Los  Angeles,  CaK 

Chicago  Dairy  Produce ^ Chicago,  111. 

Chicago  Live  Stock  Worlcl Chicago,  III. 

German's  Rural  World St.  Louis,  Mo. 

Creamery  Gazette Des  Moines,  Iowa 

Creamery  Journal Waterloo,  Iowa 

Dairy  and  Creamery Chicago,  111. 

Dairy  and  Produce  Review San  Francisco,  Cal. 

Dakota  Farmer Fargo,  N.  D. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Drainage  Journal Indianapolis,   Ind. 

Drovers'  Journal Indianapalis,lnd. 

P*lgin  Dairy  Report Chicago,  111 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Fireside Springfield,  Ohio 

Farm  and  Home Chicago,  111. 

Farm.  Field  and  Fireside Chicago,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass 

Farmers'  Call Quincy,  111. 
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Farmers'  Guide Huntington,  Ind, 

Farmers*  Home Da>ton,  Ohio 

Farmers*  Review Chicago,  111. 

Farmers'  Tribune Des  Moines,  Iowa 

Farmers'  Voice Chicago,  III 

The  Feather Washington,  D.   C. 

Field  and  Farm .' I>enver,  Colo 

Flour  and  Feed Waukegan,  111. 

Gazette   (Weekly  / Cincinnati,   Ohio 

Hoard's  Dairyman Fort  Atkinson,  Wis. 

Home  and  Farm Louisville,  Ky . 

Hospodarska  Listy Chicago,  III 

Indiana  Farmer Indianapolis,  Ind 

lovva  Homestead Des  Moines,  Iowa 

Journal  of  Agriculture ^St.  Louis,  Mo, 

Kansas  Farmer Topeka,  Kansas 

Live  Stock  Journal Chicago,  111. 

Louisiana  Planrter New  Orleans,  La. 

Mirror  and  Farmer Manchester,  N.  H. 

Modem  Farmer St.  Joseph,  Mo. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farnlei Lincoln,  Neb. 

New  England  Farmer Boston,  Mass 

New  York  Pnxluce  Review New  York,  N.  Y. 

Ohio  Farmer Cleveland,  Ohio 

Orange  Judd  Farmer Chicago,  111. 

Operative  Miller Chicago,  111. 

Oregon  Agriculturist ; Portland,  Oregon 

Our  Horticultural  Visitor Benton,  Harbor,  Mk:h. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Farmer Philadelphia,  Pa, 

Prairie  Farmer Chicago,   IlL 

Public  Ledger  (Daily) Philadelphia,  Pa. 

Reliable  Poultry  Journal Quincy,  III. 

Southern  Farm  Magazine Baltimbre»  Md. 

Southern  Planter Richmlond,  Va, 

Southern  States Baltimore,  Md. 
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iJtrawberry  Specialist Kittrell,  N.  C. 

Sugar  Beet Philadelphia,  Pa 

Swine  Breeders'  Journal Indianapolis,  Ind. 

Wrade,  The Baltimore,  Md. 

Wallace's  Farmer Des  Moines,  Iowa 

Western  Horseman Indianapolis,  Ind, 

West  Virginia  Farm  Review Charleston,  W.  Va. 

Wisconsin  Agriculturist Racine,  Wis. 

Wool  Market  and  Sheep Chicago,  III. 

Indiana  Period  ioali. 

Advertiser Medaryville 

American   Standard - Frankfort 

Manner Bluflfton 

Columbia  City  Mail Columbia  City 

J^emocrat . . . .- Salem 

Home  Journal LaFayette 

Hoosier  State Newport 

LaFayette  Commercial  Gazette LaFayette 

Lyon's   Herald Lyons 

Magnet Angola 

Mennonitische  Rundschau Elkhart 

In  ews Monon 

Progress-Examiner Orleans 

Record Rising  Sun 

Register Crown   Point 

Silent  Hoosier Indianapolis^ 

Foreign. 

Agricultural  Gazette  of  New  South  Wales ....  Sidney,  Australia 

Co-operative  Farming Sussex.  N.  B. 

Farmers'  Advocate London,  Ontario 

Station,  Farm  and  Dairy Sidney,  New  South  Wales 

Queensland  Agricultural  Journal Brisbane,  Australia 

Resides  the  above,  the  following  periodicals  are  on  file  in 
the  Station  Library  as  regular  subscription  journals : 

Berichte  der  Deutschen-Botanischen  Gessellschaft 

Berlin,   Germany 
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Botanisches  Centralblatt Cassel-Marburg,  Germany 

Botaninsche  Zeitung Leipsig,  Germany 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France 

Centrallblatt  fur  Bakteriologie Jena,  Germany 

The  Entomologist London,  England 

Gardners'  Chronicle London,  England 

Journal  of  Botany London,  England 

Journal  fur  Landwirthschaft Berlin,  Germany 

Journal  of  Comparative  Medicine Philadelphia,  Pa. 

Journal  of  Royal  Agricultural  Society  of  England 

London,   England 

Journal  of  Chemical  Society London,  England 

Live  Stock  Journal,  The London,  England 

Review  Mycologie Paris,   Francq 

\'eterinarian,  The London,   England 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany 
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The  reports  of  the  different  Departments  were  submitted 
after  the  resignation  of  Professor  Phimb,  and  were  arranged  by 
Profesflor  Huston. 

* 

REPORT   OF   THE   AGRICULTURIST. 

C.  S.  PLUMB,  Director. 

Sir : — I  submit  below  a  brief  statement,  relative  to  tlie  work 
of  the  Department  for  the  year  ending  June  30,  last. 

You  are  aware  of  the  fact  that  I  sustained,  during  the  past 
year,  only  an  advisory  relation  to  the  Department  and  that 
the  work  has  really  been  done  by  others  who  are  not  now  here. 

RESUIiTS  PUBLI8HBD. 

No  bulletins  were  published.  Mr.  Hume  reported  during 
the  year  for  the  Drovers'  Journal  of  Chicago.  This  could 
hardly  be  classed,  I  think,  under  results  published,  though  it 
doubtless  referred  in  part  to  Station  work. 

RESmLTS  BEADT  FOR  PUBUCATION. 

I  have  no  matter  in  m.y  hands  ready  for  publication'  The 
yields  of  com,  oats,  and  wheat  for  1901  have  been  recorded  and 
could  soon  be  tabulated  for  publication  if  thought  best.  In  my 
judgment  there  is  little  of  especial  interest  to  give  to  the  public, 
relative  to  the  work  in  my  Department  at  the  present  time. 

WORK  STILL  IN  PROGRESS. 

Most  of  the  work  of  the  Department  is  in  an  unfinished 
stage.  In  most  cases  some  years  will  be  required  to  get  reliable 
results.  The  principal  lines  of  work  that  are  now  in  progress 
are:  Tests  of  varieties  of  wheat,  methods  of  cropping  and 
fertilization;  deep  and  shallow  and  thick  and  thin  planting  of 
com;  deep  and  shallow  breaking  for  farm  crops  and  co-oper- 
ative experiments  with  farmers  in  Johnson  County  to  determine 
the  influence  of  breeding  and  selection  on  the  >neld  and  com- 
position of  com.    The  last  named  was  begun  last  spring. 

WORK  ABANDONED. 

The  test  of  varieties  of  oats,  which  was  begun  last  spring, 
was  abandoned  through  the  serious  lodging  of  the  crop.  The 
test  of  varieties  of  cow  peas  begun  in  the  spring  of  1902  was 
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^Iso  abandoned,  owing  to  early  frost.  Results  of  this  work 
would,  however,  belong  to  the  annual  report  for  the  year  ending 
June  30,  1903.    No  other  work  was  abandoned. 

NEWSPAPER  BUIXETINS. 

The  following  newspaper  bulletins  were  published  during 
the  year  ending  June  30,  1902: 

'^Results   from   fertilization   on   com   in   drv   seasons,"   by 
Albert  N.  Hume. 

**\'ariety  tests  of  winter  wheat,"  by  F.  S.  Johnston. 

Very  Respectfully  Yours, 

W.  C.  LATTA, 
Agriculturist. 


REPORT   OF   THE   ASSOCIATE   AGRICULTURIST. 

C.  S.  PLUMB,  Director. 

Sir: — ^The  work  on  the  Station  Farm  has  been  done  under 
the  direction  of  the  Associate  Agriculturist,  but  is  reported  by 
the  Agriculturist. 

In  the  spring  of  1902,  work  on  the  improvement  of  corn  ' 
was  taken  up,  in  co-operation  with  L.  B.  Clore,  H.  M.  Stout, 
and  Whitesides,  in  Johnson  County.  The  work  includes  field 
experiments  covering  a  number  of  problems  in  method  of  pro- 
duction with  the  purpose  of  increasing  the  nitrogen  content  of 
the  com.  It  is  the  intention  to  extend  the  work  on  com  and 
TO  also  take  up  co-operative  work  on  forage  crops  in  diflFerent 
parts  of  the  state. 

Very  Respectfully  Yours, 

F.  S.  JOHNSTON, 
Associate  Agriculturist. 


REPORT  OF  THE  HORTICULTURIST. 

C  S.  PLUMB,  Director. 

Sir : — Among  several  experiments  which  have  been  running 
for  several  years  in  this   Department  may  be  meittionfed  (i) 
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Whole  vs.  piece  root  grafting;  (a)  The  Stringfellow  method' 
of  pruning ;  (3')  Varietal  tests  of  fruity. 

The  Division  of  Pomology,  Department  of  Agricukure^. 
Washington,  D.  C,  has  at  several  different  times  sent  this  De- 
partment a  number  of  varieties  of  apple  trees,  each  of  which 
was  grafted  upon  a  whole  root,  a  crown  and  a  tip,  making  three 
trees  of  each  variety.  These  have  been  grown  in  the  Experi- 
mental orchard  and  careful  notes  taken  of  them.  Some  of  the 
earlier  set  varieties  bore  their  first  fruit  last  season. 

The  Stringfellow  method  of  pruning  newly  set  trees  has 
been  practiced  on  apple,  pear,  peach,  plum,  cherry  and  quince^ 
Some  interesting  results  have  been  obtained  which  will  be  ready^ 
for  publication  a  little  later. 

Besides  some  85  varieties  of  strawberries,  raspberries  an<f 
blackberries,  there  have  been  tested  50  varieties  of  apples  audi 
pears  and  15  varieties  of  plums  and  cherries.  Most  of  the 
plums  and  cherries  were  Russian  varieties  and  have  proved 
to  be  unsuited  to  this  locality.  They  were  dug  out  this  spring- 
and  other  new  varieties  planted  in  their  places. 

Some  extensive  experiments  were  carried  on  last  summer 
with  Paris  Green  and  Disparine  as  insecticides,  resulting  itu 
the  Disparine  giving  much  the  better  results.  Crude  petroleum 
and  whale  oil  soap  were  tested  as  to  their  efficiency  against 
the  San  Jose  scale.  It  was  found  tliat  the  whale  oil  soap  could 
be  used  sufficiently  strong  to  kill  the  scale  without  injuring  the 
tree,  whrle  the  crude  petroleum  would  often  injure  the  tree. 
The  oil  used  came  from^  the  Huntington  county,  Indiana  wells- 
and  tested  about  33  degrees  B.  specific  gravity — too  heavy  for 
purposes  of  this  kind. 

During  the  winter  1901-2  experiments  were  carried  on  with- 
different  varieties  of  tomatoes  for  forcing  and  also  with  sul> 
vs.  surface  irrigation,  the  results  of  which  will  be  ready  for  pub- 
lication later  on. 

Respectfully  Submitted, 

J.  TROOP, 
Horticulturist. 
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BETOBT  OF  THE  ASSOCIATE  HOBTICUI.TVRIST. 

C.  S.  Pl^UMB,  Director. 

Sir : — Coniplyin|r  with  your  request,  t  would  say  that  under 
the  head  of  results  published,  I  have  nothing"  to  report  other 
than  the  publication  of  two  articles  in  the  Academy  erf  Science 
Proceedings,  which  properly  speaking  might  be  considered 
Station  investigations. 

Results  ready  for  publication- — none. 

Work  still  in  progress -Fertilizer  and  soil  experiments  with 
cucumbers  and  melons  in  the  forcing  house;  also  outdoor  ex- 
periments with  watermelons  and  muskmelans.  The  latter  in- 
cluded investigations  regarding  influence  of  starting  plants  in 
the  hotbeds  and  cold  frames;  plant  protectors  in  the  field  vs. 
none;  chemical  fertilizers  vs.  barnyard  manure;  comparison  of 
varieties,  etc*  Test  of  varieties  of  vegetables  for  the  Depart- 
ment of  Agriculture-  The  notes  of  this  test  I  have  forwarded 
lo  Washington. 

Work  suspended — none. 

Work  abandoned — none. 

Newspaper  bulletins — none. 

Vtry  Respectfully  Yours, 

WILLIAM  STUART, 
Associate  Horticulturist. 


REPORT  OF  THE  CHEMIST. 

C.  S.  PLUMB,  Director. 

Sir: — ^The  Department  has  published  one  bulletin.  No.  92,. 
on  Fertilizer  tests  on  tomatoes. 

Considerable  additional  material  is  at  hand  relating  to 
unproductive  black  soils  and  as  the  edition  of  the  bulletin  on 
this  subject  has  been  exhausted  while  the  demand  for  it  still 
continues  it  would  be  well  to  issue  another  bulletin  on  this 
subject. 

Additional  field  work  was  undertaken  this  spring  on  this 
subject  on  the  farm  leased  by  Mr.  L.  G.  Nice  about  two- 
iniles  north  of  the  Tippecanoe  County  Farm.    The  special  pur- 
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pose  in  view  was  the  application  of  various  compounds  of 
potash  and  magnesia  in  order  to  study  the  effects  of  the  dif- 
ferent ingredients  of  kainit,  which  has  given  such  profitable  je- 
sults  on  this  class  of  lands.  Wood  ashes  were  also  used  on  a 
considerable  portion  of  the  field. 

The  permanent  water  level  of  the  field  under  experiment  is 
only  1*5  inches  below  the  surface,  and  hence  the  field  presents 
a  fine  opportunity  to  study  the  question  of  water  levels. 

The  co-operative  work  on  sugai-  beets  was  suspended,  ow- 
ing to  the  destruction  of  the  crop  in  May  by  improper  culti- 
vation when  the  plants  were  very  small. 

The  rotation  plats  of  the  Agricultural  Department,  how- 
ever, included  sugar  beets  on  one  set  of  plats,  and  the  Chemical 
Department  will  work  these  up  to  obtain  the  effect  on  the  com- 
position of  the  beets  and  prevalence  of  fungus  disease  of  long 
continued  use  of  manures  and  fertilizers. 

Observations  of  effect  of  phosphates  on  the  root  rot  of 
apple  trees  are  still  in  progress. 

The  work  on  carbohydrates  and  on  changes  in  corn  on 
standing  in  the  field  was  suspended  owing  to  lack  of  any  as- 
sistant in  the  Department. 

I  have  arranged  to  co-operate  with  the  Indiana  Horticul- 
tural Societv  in  the  matter  of  fertilization  of  orchards  in  con- 
nection  with  their  experimental  orchard  in  Orange  county- 

The  Chemical  Department  has  also  arranged  to  make 
examinations  of  the  com  produced  in  the  co-operative  wx>rk 
which  the  Agricultural  Department  has  taken  up  with  several 
of  the  seed  corn  growers  of  the  State- 
Considerable  miscellaneous  work  on  identification  of  ma- 
terial sent  in  and  on  soils  and  waters  has  been  done. 

The  correspondence  of  the  Department  is  continually  in- 
creasing, especially  along  the  line  of  soil  improvement  and  the 
use  of  fertilizers. 

Very  Respectfully  Yours, 

H.  A.  HUSTON, 

Chemist. 
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BEPORT  OF  THE  BOTANIST. 

C.  S.  PLUMB,  Director. 

Sir: — The  Department  ofBataiiy  has  continued  to  work 
in  its  principal  Hrkes  of  pathology  and  physiology  during  the 
year  ending  June*30,  1902.  During  this  time  much  interruption 
has  been  occasioned  by  the  change  of  assistants.  Mr.  William 
Stuart,  who  has  been  connected  with  the  Department  several 
years,  resigned  on  September  i',  1901.  In  his  place  was  ap- 
pointed Mr.  Herman  B.  Dorner,  who  came  to  the  position 
without  special  training  for  the  work.  He  resigned  July  i,  1902. 
Xo  bulletins  were  published  during  the  year,  but  two 
articles  were  printed  in  tlie  last  annual  report,  which  appeared 
in  February,  1902.  These  were  entitled  **An  Edible  Fungus," 
and  **Two  Weeds ;  Horse  Nettle  and  Buffalo  Bur."'  About 
200  copies  of  these  articles  were  reprinted  and  separately  dis- 
tributed. In  addition  to  these  an  important  account  of  "Indoor 
tomato  culture  with  chemical  fertilizers,"  by  the  assistant,  ^Ir. 
Stuart,  was  printed  in  the  same  report- 
There  are  in  the  records  of  the  Department  sufficient  data 
upon  a  number  of  subjects  to  make  interesting  and  profitable 
reports.  Some  of  the  subjects  are  ** Control  of  Cocklebur,'* 
'* Pruning  and  Care  of  Shade  Trees, '  "The  Seed  Potato  and 
Its  Treatment,'*  etc.  For  none  of  these  subjects,  however,  are 
the  data  yet  arranged  in  form  for  publication. 

The  work  upon  which  the  larger  amount  of  time  is  being 
expended  is  chiefly  the  study  of  root  tubercles  of  the  leg^miinous 
crops,  especially  of  cow  peas  and  soy  beans,  growing  of  tomatoes 
and  lettuce  with  chemical  fertilizers*  gathering  information 
about  edible  fungi  and  w-eeds,  and  investigations  in  the  intricate 
problems  of  the  several  grain  rusts. 

Two  lines  of  work  have  been  abandoned  fcH*  the  present 
for  lack  of  facilities  to  carr>-  it  ahead :  The  growing  of  mush- 
rooms on  a  commercial  scale  and  the  subwatering  of  greenhouse 
benches. 

Yours  Respectfully, 

J.  C.  ARTHUR, 

Botanist. 
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REPORT  Oi*  THE  VETEIUNARIAH. 

C.  S.  PLUMB,  Director. 

Sir : — ^The  work  erf  the  Veterinary  Department  for  the  past 
year  has  been  almost  wholly  confined  to  the  disease  of  sheep. 
The  work  has  been  conducted  jointly  between  the  Department 
and  the  office  of  the  State  Veterinarian;  the  latter  giving  the 
assistance  of  Dr.  R.  A.  Craig,  and  affording  opportuitities  for 
seeing  affected  flocks  in  different  parts  of  the  state,  thus  secur- 
ing a  laiger  range  for  observation  than  could  be  obtained  in 
this  locality.  The  results  of  the  work  are  now  in  manuscript 
form  ready  for  publication.  The  losses  to  the  sheep  industry 
have  been  unusually  heavy  during  the  past  year;  the  literature 
upon  the  subject  is  meager  and  not  available  to  farmers.  It 
would  seem  that  a  bulletin  along  this  line  would  be  especially 
appropriate. 

The  Department  has  dropped  the  work  upon  hog  cholera 
temporarily  for  lack  of  research  facilities-  The  losses  along* 
this  line  will  probably  aggregate  nearly  $6,000,000  this  year 
in  this  stale-  While  much  has  been  done  in  the  study  of  the 
cause  and  prevention,  the  enormity  of  the  k>ss  warrants  much 
more  effort  along  experimental  lines. 

The  lines  along  which  it  is  most  desirable  that  work  be 
done  are  preventives  ioi*  hog  cholera  and  swine  plague;  the 
cause  of  the  contagious  eye  disease  in  cattle  and  problems  in 
stable  sanitation.  Respectfully  submitted, 

A.  W.  BITTING, 
Veterinarian. 


REPORT  OF  THE  DAIRYMAN. 

C.  S.  PLUMB,  Director. 

Sir : — I  have  not  done  any  special  experimental  work  during 
the  year  ending  June  30*  1902.  Have  none  in  progress  at  present. 
1  have  given  some  time  to  routine  work  on  records  and  have 
written  one  newspaper  bulletin,  besides  letters  and  an  occasional 
article.  Verv  Respectfully  Yours, 

H.  E.  VAN  NORMAN, 

Dairyman. 
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FINANCIAL  STATEMENT. 


■ 

Receipts  from  Experiment  Station  funds  for  the  year  ending 
June  30,  1902: 

From  United  States  Treasurer $r5,ooo.oo 

From  Experiment  Farm 2,672.26 

Total  $17,672.28 

JAMES  M.  FOWLER. 
Treasurer  Board  of  Trustees. 


8£CRETART*8  REPORT. 

The  Agricuhural  Experiment  Station  of  Indiana  in  account 
with  the  United  States  for  the  year  ending  December  2,  1902 : 

DEBIT. 


Received  of  the  United  States  Treasurer, 

CREDIT. 

•Salaries    

I^bor    

Publications   

Postage  and    $^tationery 

Freight  and  Express 

Heat,  Light,  Water  and  Power 

Chemical   Supplies 

Seeds,  Plants  and  Sundry  Supplies 

fertilizers   

Feeding   Stuffs 

Library  

Tools,  Implements  and  Machinery 

Furniture  and   Fixtures 

Scientific   Apparatus 

Live   Stock 

Traveling   Expenses 

"Contingent  Expenses 

Buildings  and  Repairs 

Balance    • 


115,000.00 


Total    1115,000.00 


8,601.19 

2,396.19 

698.20 

77.57 
155.74 
504.31 

12.97 
647.74 
7.25 
817.29 
108.75 
304.85 

32.65 

16.20 
174.08 
117.76 

28.05 
308.21 


115,000.00 


The  above  is  a  correct  statement  of  expenditures  from  the 
Station  Fund  for  the  year  ending  June  30,  1902. 

EDWARD  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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Improvement  Fund,  Experiment  Farm  for  the  year  ending 
June  30,  1902: 


DEBIT. 


Balance  June  30,  1901 1$   634.20 

Farm  Receipts  for  1902 2,672.28 

CREDIT. 

Salaries    

Labor    

Publications   

Postage  and  Stationery 

Freight  and  Express 

Heat,  Light,  Water  and  Power 

Seeds,  Plants  and  Sundry  Supplies 

Feeding   Stuffs 

Tools,  Implements  and   Machinery 

Furniture  and   Fixtures 

Live   Stock 

Traveling    Expenses 

Contingent   Expenses 

Buildings  and  Repairs 

Balance    


788.71 

902.97 

64.15 

9.06 

8.14 

54.87 

85.52 

565.98 

65.66 

.75 

63.05 

2.95 

84.42 

7.75 

602.50 


Total    ||3,306.48|$3,306.48 


The  above  is  a  correct  statement  of  expenditures  from  the 
improvement  Fund  for  the  vear  ending  June  30,  1902. 

EDWARD  A.  ELLSWORTH, 

Secretary  Board  of  Trustees. 
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SIXTEENTH  ANNUAL  REPORT 

OF  THE 

PURDUE  UNIVERSITY  AGRICULTURAL  EXPERIMENT 

STATION. 


FOR  THJS  YEAR  ENDING  JUNE  30,  I903. 


REPORT  OF  THE  DIRECTOR. 


To  President  W.  E.  Stone  : 

Sir : — I  take  pleasure  in  submitting  herewith  the  Sixteenth  An- 
nual Report  of  the  Indiana  Agricultural  Experiment  Station,  the 
same  covering  the  year  ending  June  30,  1903. 

The  Work  of  the  Station. 

In  general,  the  same  lines  of  work  as  heretofore  have  been 
carried  on  during  the  past  year.  A  number  of  the  investigations  in 
progress,  such  as  the  experimental  work,  to  determine  the  effect  ol 
continuous  cropping  as  compared  with  a  rotation  of  crops,  and  the 
effect  of  different  methods  of  fertilization  on  the  Station  farm,  have 
been  running  for  several  years,  and  in  order  to  reach  definite  results 
must  be  carried  on  for  a  number  of  years  longer.  The  information 
secured  from  experiments  of  this  character  is  constantly  accumu- 
lating and  is  published  from  time  to  time,  whenever  it  becomes  of 
sufficient  importance  to  warrant. 

It  is  confidently  believed  that  such  investigations  as  those 
mentioned  above,  the  work  on  diseases  of  pigs  which  was  carried 
on  during  the  year,  the  investigations  concerning  the  controlling 
of  oat  smut  on  a  large  scale,  the  improvement  of  the  so-called  bogus 
soils  of  the  state,  the  testing  of  varieties  of  grains,  fruits  and  veg-  . 
etables  and  of  different  kinds  of  fertilizers  in  different  localities,  as 
well  as  many  other  investigations  in  progress  at  the*  Station,  will 
prove  to  be  not  only  of  considerable  scientific  interest,  but  of  very 
great  financial  advantage  to  the  farmers  of  the  state  as  well. 

Owing  to  the  very  limited  funds  available,  but  little  new  work 
was  undertaken  during  the  year,  and  such  as  was  taken  up  could 
only  be  started  on  a  very  small  scale,  and  with  the  hope  that  suf- 
ficient funds  would  be  provided  to  carry  it  on.  Plans,  however, 
have  been  prepared  for  a  considerable  extension  of  the  Station  work 


along  the  line  of  new  investigations  at  other  points  in  the  state, 
as  there  is  a  very  great  demand  for  the  same.  It  is  hoped  that  suf- 
fident  funds  may  be  provided  in  the  near  future  to  carry  out  these 
plans. 

A  more  detailed  account  of  the  work  of  the  Station  will  be  found 
in  the  reports  from  the  different  departments.  On  the  whole,  it  is 
thought  that  quite  as  much  was  accomplished  in  the  Station  during 
the  past  year  as  could  reasonably  be  expected,  considering  the  lim- 
ited funds  available  and  the  large  number  of  changes  that  occured 
in  the  Station  Staff. 

Financial  Needs  of  the  Station. 

In  connection  with  this  report,  I  deem  it  my  duty  as  Director, 
to  say  a  few  words  in  regard  to  the  very  urgent  financial  needs  of 
the  Station. 

By  referring  to  the  financial  statement,  it  will  be  seen  that 
the  total  income  of  the  Station,  during  the  year  covered  by  this 
report,  was  $16,713.42.  $15,000.00  of  this  was  derived  from  the 
general  government  and  $1,713.42  from  the  sale  of  farm  products. 
Of  the  above  amount  $14,090,37  was  used  for  the  items : — salaries, 
labor,  publications,  gas  and  water,  insurance,  feeding  stuffs,  tools 
and  machinery,  and  necessary  repairs  to  buildings,  fences,  etc. 
This  left  only  $1,804.05  with  which  to  take  care  of  all  other  fixed 
expenses,  of  which  there  are  necessarily  a  large  number,  and  to 
provide  the  necessary  apparatus  and  facilities  for  the  experimental 
work  at  the  Station  and  all  new  work  both  at  the  Station  ami 
elsewhere  in  the  state. 

The  Experiment  Stations  of  our  neighboring  states,  ^s  well 
as  of  most  other  states  of  the  Union,  have  much  larger  incomes 
with  which  to  carry  on  their  work.  In  the  following  table  is 
given  the  income  of  some  of  the  other  stations,  for  the  year  cov- 
ered by  this  report,  in  comparison  with  that  of  our  own. 

New  York $81,906.52 

Illinois 70,712.16 

Minnesota   70,709.12 

Ohio   59,448.70 

Kentucky   52,909.73 

Louisiana  50,207.19 

Indiana 16,713.42 

From  the  above  showing  it  is  perfectly  apparent  that  the  In- 
diana Station  cannot  successfully  compete  with  its  neighbors  un- 
til more  funds  are  provided.  As  pointed  out  elsewhere,  a  large 
amount  of  valuable  work  is  being,  and  has  been  done  in  the  In- 
diana Station ;  but  with  an  income  of  only  one-third  or  one-fourth 
as  much  as  our  neighbors,  practically  all  of  which  is  used  up  in 
fixed  expenses,  it  is  utterly  impossible  to  accomplish  anything  like 


so  much,  as  is  accomplished  by  them,  particularly  in  the  line  of  co- 
operative extension  work  throughout  the  state.  The  following 
query  is  often  proposed  by  farmers  of  the  state  and  others :  "Thev 
are  doing  such  fine  work  along  this  or  the  other  line  of*  Station 
work  in  Illinois,  Ohio,  or  some  crther  neighboring  state;  why  do 
you  not  do  more  in  Indiana?"  It  is  very  humiliating  to  have  to 
confess  that  our  neighbors  are  in  the  lead  in  such  matters,  but 
considering  the  financial  condition  of  our  Station,  the  reason  is 
obvious. 

It  has  come  to  a  point  where  the  funds  of  this  Station  are 
entirely  inadequate  to  provide  even  for  the  necessary  running  ex- 
penses, not  to  mention  outside  investigations.  There  is,  for  ex- 
ample, not  enough  money  available  at  the  present  time  to  print 
the  results  of  work  already  done,  to  say  nothing  of  providing  for 
new  work.  There  has  been  in  my  possession,  for  some  time  past, 
completed  and  ready  for  printing,  the  manuscript  for  an  exhaus- 
tive bulletin  on  diseases  of  pigs.  The  preparation  of  this  bulletin 
occupied  the  time  of  the  working  force  of  the  Veterinary  De- 
partment for  months.  This  material  constitutes  the  most  com- 
plete treatise  in  existence  on  the  causes,  symptoms  and  treatment 
of  diseases  of  hogs.  It  would  undoubtedly  be  of  very  great  value, 
not  only  to  Indiana  farmers,  but  to  the  farmers  throughout  the 
country  as  well.  This  bulletin  should  undoubtedly  be  published, 
but  to  do  so  would  require  about  $i,ooo,  which  at  present  is  sim- 
ply not  available.  When  it  comes  to  a  point  where  the  results  of 
work  already  completed  cannot  be  published,  it  would  seem  that 
something  must  be  done  to  relieve  the  situation,  and  that  speedilv. 

Then  again,  aside  from  the  publishing  of  results,  there  is  not 
a  single  department  of  the  Station  that  is  not  at  present  very 
seriously  hampered  on  account  of  lack  of  funds  with  which  to  car- 
ry on  its  work.  It  has,  in  my  judgment,  come  to  a  point  where 
one  of  two  things  must  be  done  in  order  to  successfully  carry  on 
the  work  of  the  Station,  even  as  at  present  planned;  either  addi- 
tional funds  must  be  provided  or  else  some  of  the  work  carried 
at  present  must  be  dropped. 

It  would  seem  that  in  as  progressive  a  state  as  our  own,  and 
one  containing  such  large  agricultural  interests,  the  latter  alter- 
ntaive  should  not  be  considered  for  a  moment.  To  discontinue  any 
line  of  work  now  in  progress  would  not  only  mean  the  cutting  off 
of  all  investigations  in  that  connection,  but  the  loss  of  a  large 
amount  of  past  work  as  well ;  as  in  most  lines  of  Station  work  re- 
liable results  can  only  be  reached  after  years  of  preliminary  inves- 
tigation. 

As  to  specific  needs  aside  from  the  routine  running  expenses, 
perhaps. the  most  important  is  that  of  a  fixed  income  for  conduct- 
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ing  experimental  and  co-operative  work  at  other  points  in  the  state, 
or  extension  work  if  it  may  be  so  called.  It  is  highly  import- 
ant, for  example,  that  investigations  should  be  taken  up  concern- 
ing the  soils  and  crops  of  different  sections  of  the  state.  We  now 
know  fairly  well  as  to  what  varieties  and  crops  are  best  adapted 
to  the  soil  of  the  Station  farm  at  LaFayette,  and  what  methods 
of  fertilization  and  soil  treatment  are  most  successful  here,  but 
as  the  state  contains  very  diversified  soil  conditions,  particularly 
in  its  north  and  south  extent,  the  knowledge  gained  from  experi- 
ments at  LaFayette,  is  unfortunately  not  applicable  to  many  other 
sections. 

In  my  opinion,  a  general  agricultural  survey  of  the  different 
sections  of  the  state,  including  not  only  work  along  the  line  of 
soils  and  crops,  but  embracing  the  Horticultural,  Dairy,  Live 
Stock,  and  other  agricultural  interests  as  well,  would  be  of  the 
highest  importance  to  the  state  and  should  be  started  at  the 
earliest  possible  moment. 

Much  of  this  work  could  best  be  carried  on  in  co-operation 
with  farmers  of  the  state  and  with  the  different  agricultural  or- 
ganizations, such  as  the  State  Dairy  Association,  the  State  Hor- 
ticultural Society,  the  Corn  Growers'  Association,  and  others,  but 
in  order  to  wield  the  greatest  influence  and  be  of  the  highest  value 
to  all  the  farmers  of  the  state,  this  work  should  all  be  united  in 
one  central  organization,  which  logically  should  be  the  State 
Agricultural  Experiment  Station.  The  Station  has  already  started 
this  co-operative  work  in  a  few  instances,  but  owing  to  lack  of 
funds  has  so  far  been  able  to  do  little  more  than  outline  the  work. 
In  many  of  the  states,  liberal  provision  has  been  made  for  this 
important  division  of  the  experiment  station  work.  In  Illinois 
for  example,  the  last  General  Assembly  appropriated  $54,000.00 
for  this  extension  work. 

Another  very  urgent  need  of  the  Station  at  present  is  a  fund 
with  which  to  repair  the  greenhouses  of  the  Horticultural  and 
Botanical  Departments  and  provide  a  satisfacory  heating  plant 
for  the  same.  This  is  a  matter  that  has  been  a  constant  source 
of  annoyance.  No  adequate  provision  has  heretofore  been  made 
for  this  purpose,  with  the  result  that  the  plants  in  the  greenhouses 
are  frequently  frozen  in  the  winter,  thus  rendering  systematic  in- 
vestigations along  these  lines  very  uncertain.  As  the  growing  of 
vegetables  under  glass  is  coming  to  be  a  very  imix)rtant  indus- 
try in  the  state,  and  as  much  of  the  experimental  work  of  the 
Botanical  Department  is  necessarily  conducted  in  the  greenhouse, 
it  would  seem  that  adequate  provision  should  be  made  for  this 
phase  of  the  Station  work. 

Another  need  of  the  Botanical  Department  of  the  Station, 


which  I  believe  should  be  provided  for  at  an  early  date,  is  a  suit- 
able pit  in  which  to  conduct  experimental  work  in  mushroom  cul- 
ture. Dr.  Arthur  says:  "The  mushroom  industry  is  destined  to 
be  one  of  the  great  crop  industries  of  the  country,  and  this  Sta- 
tion has  long  contemplated  being  one  of  the  leaders  in  showing 
the  importance  of  the  crop  and  in  devising  practical  methods  for 
making  it  commercially  successful  in  the  hands  of  Jhe  ordinary 
cultivator.  It  is  also  hoped  that  we  may  be  able  to  introduce  new 
and  untried  varieties  of  superior  excellence.  This  work  is  at  a 
standstill  at  present  for  want  of  a  suitable  mushroom  pit.'* 

There  is  also  urgent  need  of  additional  funds  for  the  farm. 
The  following  is  an  extract  from  a  report  submitted  by  Profes- 
sor Skinner  in  that  connection:  "The  money  available  for  use 
on  the  farm  during  the  past  year  has  not  been  sufficient  to  keep 
the  buildings  and  fences  in  proper  repair.  There  is  urgent  need 
for  some  250  or  300  rods  of  first-class  fencing  on  the  farm.  The 
sheep  barn  is  small  and  old,  and  wholly  unfitted  for  any  experi- 
mental feeding.  There  must  also  be  an  addition  to  the  hog  barn 
before  any  large  experiments  can  be  carried  on  along  this  line. 
The  buildings  on  the  farm  all  nfeed  repairs  and  painting.  There 
should  also  be  additional  stock  for  experimental  purposes.  The 
dairy  herd  is  small  and  inadequate  for  any  investigation  of  im- 
portance. Several  of  the  cows  are  past  their  prime  and  should  be 
replaced  by  good  individuals  which  might  serve  for  both  experi- 
mental and  college  work.  To  put  the  Experiment  Station  plant 
for  Animal  Husbandy  work  in  first-class  condition,  would  require 
as  can  readily  be  seen  a  considerable  sum  of  money." 

The  Station  Library  is  also  very  badly  in  need  of  attention 
In  fact,  there  may  be  said  to  be  practically  no  Station  Library  at 
the  present  time.  Aside  from  the  bulletins  from  the  other  Sta- 
tions, reports  from  the  U.  S.  Department  of  Agriculture  and  other 
publications  of  that  character,  the  Station  owns  few  books  of  refer- 
ence. If  it  were  not  for  the  fact  that  the  different  Sation  workers 
are  constantly  drawiwng  upon  their  own  private  funds  for  books 
which  should  properly  be  furnished  by  the  Station,  our  library 
facilities  would  be  in  a  still  more  deplorable  condition.  Then 
again,  the  cases  for  the  bulletins  and  reports  we  already  have  are 
entirely  inadequate  for  the  purpose. 

There  is  also  very  real  need  of  a  new  Station  building.  The 
building  now  occupied,  owing  to  the  manner  in  which  it  is  cut 
up  into  numerous  small  rooms,  is  very  poorly  adapted  to  the 
needs  of  the  different  Station  laboratories.  Owing  10  the  lack 
of  funds,  the  building  when  erected,  was  of  such  cheap  and  inferior 
construction  that  it  settled  and  cracked  to  such  an  extent  that  it 
has  all  but  fallen  down  and  is,  at  the  present  moment,  only  held  to- 
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gether  by  chains.  It  has  several  times  been  condemned  as  un- 
safe. This  building  is  certainly,  to  say  the  least,  not  a  credit  to  the 
state  as  one  of  its  important  public  buildings. 

The  other  needs  of  the  Station  are  so  very  urgent,  however, 
that  I  believe  they  should  receive  attention  even  before  a  new  Sta- 
tion building  is  erected.  With  the  expenditure  of  a  small  sum  of 
money  for  repairs,  the  present  building  could  possibly  be  made 
to  answer  a  little  while  longer;  provided  it  does  not  fall  down  in 
the  meantime. 

To  summarize  then,  the  most  urgent  needs  of  the  Station  at 
present,  and  those  which  should  receive  early  attention,  are: 

I. — An  increased  annual  income  as  an  addition  to  the  present 
income  and  for  carrying  on  experimental  co-operative  and  exten- 
sion work  in  different  sections  of  the  state. 

2. — Repairs  to  the  greenhouses,  an  adequate  heating  plant 
for  the  same,  and  a  suitable  pit  for  experimental  work  in  mush- 
room culture. 

3. — Repairs  and  improvements  on  the  farm. 

4. — ^Additional  equipment  for  the  Library. 

5. — Repairs  in  the  Station  building. 

Changes  in  the  Station  Staff. 

The  past  year  has  been  characterized  by  a  very  unusual  number 
of  changes  in  the  Station  Staff.  This  was  not  due  to  any  political 
upheavel  or  any  other  similar  cause,  the  occurence  of  which  is  now 
practically  impossible  in  the  Indiana  Station,  but  simply  to  the 
fact  that  an  unusually  large  number  of  the  working  force  resigned 
to  accept  positions  of  greater  pecuniary  advantage  and  broader 
usefulness  elsewhere.  It  is  very  evident  that  high  grade  men,  unless 
they  have  other  ties  to  bind  them,  cannot  be  retained  on  the  small 
salaries  necessarily  paid  at  this  Station,  under  the  present  financial 
condition.  During  the  tw^elve  months  covered  by  this  report  the 
Station  has  had  three  Directors. 

Professor  C.  S.  Plumb,  who  had  served  as  Director  since  1891, 
and  whose  work  in  connection  with  the  dairy  and  live  stock  interests 
of  the  state  has  been  of  the  greatest  value,  resigned  September  I, 
to  accept  a  position  at  the  head  of  the  Animal  Husbandry  Depart- 
ment of  the  Ohio  State  University. 

Professor  H,  A,  Huston,  who  had  served  in  a  most  efficient 
manner  as  Chemist  to  the  Station  since  its  organization  in  1888,  and 
as  State  Chemist,  and  Professor  of  Agricultural  Chemiistry  in  Pur- 
due University  for  a  still  longer  period,  was  very  appropriately 
chosen  Director  upon  Professor  Plumb's  resignation.  Unfortunate- 
ly for  the  Station,  Professor.  Huston  was  too  valuable  a  man  to  be 
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retained,  and  after  serving  as  Director  but  seven  months,  resigned 
to  accept  a  more  remunerative  position  in  a  broader  field  of  work 
with  the  German  Kali  Works,  with  headquarters  at  St.  Louis. 

Professor  Arthur  Goss,  a  graduate  of  Purdue  University  in  the 
class  of  1888,  who  had  served  under  Professor  Huston  as  assistant 
chemist  to  the  Station  and  assistant  State  Chemist  from  1888  to 
1892  and  as  Chemist  to  the  New  Mexico  College  of  Agriculture  and 
Mechanic  Arts,  and  the  New  Mexico  Agricultural  Experiment 
Station,  from  1892  to  the  time  of  election  here,  was  chosen  Di- 
rector, Chemist  t6  the  Station  and  State  Chemist,  upon  Professor 
Huston's  resignation,  April  i. 

In  the  other  Departments  of  the  Station  the  changes  in  person- 
nel of  the  working  force  were  also  unusually  numerous. 

Professor  F.  S.  Johnston,  who  had  served  during  the  year  pre- 
vious as  Associate  Agriculturist,  resigned  September  i  to  accept  the 
position  of  Professor  of  Agriculture  in  the  Texas  Agricultural  and 
Mechanical  College,  and  Agriculturist  in  the  Station. 

Professor  A,  T.  Wiancko,  who  was  serving  as  Instructor  in 
Agriculture  in  the  University  of  Nebraska  and  Assistant  Agricul- 
turist in  the  Experiment  Station,  was  elected  Associate  Agricul- 
turist in  the  University  and  Station  here,  upon  Professor  John- 
ston's resignation. 

Mr,  A.  N.  Hwjte,  Assistant  Agriculturist,  resigned  August  i, 
to  take  charge  of  the  Agricultural  Department  of  the  Winona 
School  of  Agriculture  at  Winona,  Ind. 

Professor  7.  H.  Skinner,  a  graduate  of  Purdue,  who  was  serv- 
ing as  Instructor  in  Animal  Husbandry  in  the  University  of  Illi- 
nois and  who  had  previously  been  connected  with  this  Station  as 
Assistant  Agriculturist,  was,  upon  Professor  Plumb's  resignation, 
made  Associate  Professor  of  Animal  Husbandry  in  the  University, 
and  placed  in  charge  of  that  Department  of  the  Station,  as  well  as 
of  the  management  of  the  Farm. 

Mr,  R.  C.  Obrecht,  who  had  served  the  year  previous  as  Su- 
perintendent of  the  Farm  and  Assistant  in  .Animal  Hubsandry 
was  not  retained  upon  Professor  Plumb's  resignation,  owing  to  a 
different  division  of  the  work. 

Mr.  William  Stuart,  Associate  Horticulturist,  resigned  Sep- 
tember I,  to  accept  the  position  of  Professor  of  Horticulture  in 
the  University  of  Vermont  and  Horticulturist  to  the  Vermont 
Station. 

Mr.  W  J.  Jones,  Jr.,  who  had  served  since  1892  as  Chief 
Deputy  State  Chemist,  was  also  made  Assistant  Station  Chemist 
September  i,  when  Professor  Huston  became  Directqr. 
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Publications. 
Publications  have  been  issued  as  follows  during^  the  past  year : 

Pbamphlet  Bulletins. 

Bulletin  No.  94,  Vol.   12,  February,   1903,  pp.  88.     Diseases  of 

Sheep.    By  A.  W.  Bitting  and  R.  A.  Craig. 
Bulletin   No.  95,  Vol.   12,   March,   1903,  pp.   31.     Unproductive 

Black  Soils.    Bv  H.  A.  Huston. 

Newspaper  Bulletltis. 

No.  102,  August  29,  1902,  Variety  Tests  of  Winter  Wheat.  By 

F.  S.  Johnston,  Associate  Agriculturist. 
No.  T03,  September  8,  1902.    Twisted  Stomach  Worms  in  Sheep. 

By  A.  W.  Bitting,  Veterinarian. 
No.    104,   November  25,   1902.     The   Hessian   Fly — Information 

concerning  its  prevalence.     By  J.  Troop,  Horticulturist. 
No.  105,  December  11,  1902.     Inflammation  of  the  Brain  and  its 

membranes.     Meningitis.     Staggers.     By  R.  A.  Craig. 
No.  106,  December    26,    1902.      Mange    or    Texas    Itch    among 

Horses.    By  R.  A.  Craig,  Assistant  State  Veterinarian. 
No.   107,  May  20,  1903.     Farmers'  Picnic  Excursion  to  Purdue 

University  Agricultural  Experiment  Station,  LaFayette,  Ind., 

June  12,  1903.     By  Arthur  Goss,  Director. 
No.  108,  May  29,  1903.     Sheep  Scab  obtained  from  the  Stock 

Yards.    By  R.  A.  Craig,  Assistant  State  Veterinarian. 
No.  109,  June  2,  1903.    Alfalfa — Part  i.     General  Characteristics 

of  the  Crop.    By  Arthur  Goss,  Director. 
No.  109,  June  2,  1903.     Alfalfa — Part  2.     Its  adaptation  to  In- 
diana.    By  Arthur  Goss,  Director. 

Annual  Report. 

Fifteenth  Annual  Report  of  the  Indiana  Agricultural  Ex- 
periment Station,  LaFayette,  Indiana,  for  the  year  ending  June 
30,  1902,  pp.  24. 

Mailing  List. 
On  June  30,  1903,  the  Station  mailing  list  was  as  follows: 

Names  of  persons  in  Indiana 6,870 

Names  of  persons  in  other  states i>293 

Names  of  persons  in  foreigti  countries 173 

Indiana  periodicals   603 

Periodicals  outside  of  Indiana 144 

Total    9,083 

Respectfully  submitted, 

ARTHUR  GOSS, 

Director. 
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Report  of  the  Agricultural  ^Department. 


To  Arthur  Goss,  Director, 

Sir :  The  work  of  the  Department  of  Agriculture  for  the  past  year 
upon  the  Station  farm  has  been  continued  along  the  same  general 
lines  as  in  previous  years.  The  most  of  the  work  was  begun  several 
years  ago  and  much  valuable  information  is  being  gathered  which 
will  be  available  for  publication  at  some  future  time.  The  exper- 
iments with  systems  of  cropping  and  fertilization  are  yielding  in- 
teresting results  and  it  is  considered  advisable  to  continue  them 
for  some  time  longer  before  conclusions  should  be  drawn. 

Twenty-four  varieties  of  winter  wheat,  eight  varieties  of  oats, 
six  varieties  of  corn,  nine  varieties  of  soy  beans,  and  five  varieties 
of  cow  peas  were  tested  during  the  year.  New  experiments  with 
alfalfa  and  bromus  inermis  were  begun;  also  an  experimnet  with 
com  to  determine  the  effect  of  limited  nutrition  upon  the  percentage 
of  barren  stalks.  This  experiment  will  be  continued  for  a  series  of 
years  and  is  being  conducted  on  a  rather  poor  piece  of  ground,  so 
that  with  the  thickest  planting,  four  stalks  per  hill,  the  amount  of 
nourishment  received  by  each  stalk  is  very  materially  limited. 

The  cooperative  experiments  in  corn  breeding  begun  last  year 
upon  the  farms  of  L.  B.  Clore,  H.  M.  Stout  and  J.  D.  Whitesides 
in  Johnson  County,  are  being  continued  and  similar  experiments 
were  begun  this  year  upon  the  farms  of  Jacob  Orth  and  Sons  in 
Vigo  County,  J.  V.  McKnight  in  Fountain  County  and  F.  D.  Hoop- 
engardner  in  W«lls  County.  Five  varieties  of  corn  are  being  used. 
The  principal  object  of  these  experiments  is  to  improve  the  feeding 
value  of  the  corn.  The  cooperators  are  giving  their  part  of  the 
work  careful  attention,  and  substantial  progress  is  being  made. 

Two  other  lines  of  cooperative  experiments  were  begun  this 
year,  viz :  A  variety  test  of  corn  and  a  test  of  alfalfa  under  different 
conditions  in  various  parts  of  the  state.  The  cooperators  are  mostly 
ex-students  of  the  Winter  Course  in  the  School  of  Agriculture,  and 
the  experiments  are  to  be  continued  over  a  series  of  years.  From 
six  to  ten  leading  varieties  of  corn  are  being  tested  as  to  their  rela- 
tive yielding  power  in  twenty-five  representative  localities  scattered 
all  over  the  state.  New  seed  will  be  supplied  each  year  and  the  yields 
carefully  determined.  It  is  hoped  that  these  experiments  will  lead 
to  more  careful  attention  to  the  selection  of  varieties  suited  to  local 
conditions.  The  work  with  alfalfa  is  located  in  twenty  representative 
localities  in  the  state  and  its  object  is  to  determine  the  adaptability 
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of  alfalfa  to  Indiana  conditions.  The  seeding  on  each  plat  was 
done  with  and  without  a  nurse  crop  and  all  plats  were  inoculated 
with  soil  containing  the  alfalfa  bacteria.  Reports  as  to  the  condi- 
tions of  the  plats  will  be  collected  from  time  to  time  and  prepared 
for  publication  later. 

There  are  a  number  of  lines  of  investigation  work  of  this  kind 
which  it  would  seem  desirable  to  take  up,  in  a  cooperative  way.  For 
example,  a  study  of  the  conditions  for  winter  wheat  growing  and  the 
selection  of  the  best  varieties  for  the  soil  and  climatic  conditions  in 
the  widely  differing  portions  of  the  state,  would  be  of  great  value. 
The  value  of  the  work  which  can  be  done  on  the  Station  farm  along 
these  lines  is  necessarily  limited  because  the  natural  conditions  are 
representative  of  only  a  small  section  of  the  state. 

The  Department  has  not  published  anything  during  the  year 
except  a  press  bulletin  by  Professor  Johnston  on  the  results  of  the 
variety  tests  with  winter  wheats.  The  Annual  Report  of  1899  con- 
tains a  summary  of  the  wheat  experiments  up  to  that  time.  The 
work  in  other  lines  not  yet  reported  upon,  has  not  been  considered 
sufficiently  advanced  to  warrant  putting  it  into  bulletin  form. 

Respectfully  submitted, 

A.  T.  WIANCKO, 

Associate  Agriculturist. 


Report  of  the  Horticultural  Department. 


To  Arthur  Goss,  Director, 

Sir: — Several  lines  of  work  have  been  carried  on  by  this  De- 
partment during  the  past  year,  some  of  which  are  continuous  of 
experiments  begun  several  years  ago  and  which  will  need  to  run 
some  time  yet  in  order  to  secure  definite  results.  Among  these 
may  be  mentioned  one  undertaken  some  years  ago  for  the  De- 
partment of  Agriculture  at  Washington,  on 

Grafting  the  Apple  on  Whole  vs.  Piece  Roots.  This  is  an  ex- 
periment to  ascertain  the  relative  influence  on  the  growth  and 
longevity  of  the  tree  resulting  from  grafting  the  scion  on  a  whole 
or  piece  root.  In  this  case  several  varieties  were  used,  and  three 
trees  of  each  variety  were  grafted,  one  on  a  whole  seedling  root, 
one  on  the  upper  half  of  the  root,  and  one  on  the  lower  half.  These 
trees  have  now  been  planted  four,  five  and  six  years;  some  have 
borne  fruit,  and  up  to  the  present  time  it  is  difficult  to  detect  any 
marked  difference  in  the  character  of  the  trees. 

Long  vs.  Close  Root-Pruning.     This  experiment  also  has  been 
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running  for  several  years.  The  question  to  be  determined  is 
this: — ^Is  it  necessary  for  a  fruit  tree  to  retain  all  of  its  roots,  as 
it  comes  from  the  nursery,  when  planted  out  in  the  orchanrd? 
Three  methods  have  been  practiced,  viz:  (i)  planting  the  whole 
root,  (2)  the  Stringfellow  method,  which  is  to  cut  off  all  of  the  roots 
as  well  as  the  top,  and  (3)  a  modification  of  the  latter,  leaving  three 
or  four  inches  of  the  main  roots,  which  serve  to  anchor  the  tree 
more  firmly  in  the  soil.  Thus  far  our  experiments  show  that 
peaches  will  do  as  well  by  the  Stringfellow  method,  but  for  all 
others  a  modification  of  that  method  has  produced  the  best  re- 
sults. Apples  treated  in  this  way  have  produced  one-third  more 
growth  of  top  during  the  past  year  than  those  not  pruned.  This 
experiment  will  be  continued  indefinitely. 

Manures  for  Orchards.  Experiments  are  in  progress  both  in 
the  Station  orchard  and  in  the  Experimental  orchard,  belonging 
to  the  State  Horticultural  Society,  situated  in  Lawrence  conuty, 
to  test  the  effect  of  different  commercial  fertilizers  when  used  in 
various  combinations  with  each  other,  and  also  when  used  in  con- 
nection with  cow  peas,  soy  beans  and  clover.  This  experiment 
was  begun  the  past  year,  and  will  necessarily  have  to  run  for  sev- 
eral years  before  reliable  results  are  secured.  In  this  connection 
I  may  add  that  experiments  are  now  under  way  with  a  view  of  de- 
termining the  cause  and  prevention  of  "Root-rot"  in  apple  trees, 
which  is  so  prevalent  in  the  orchards  of  southern  Indiana,  result- 
ing in  the  loss  of  hundreds  of  apple  trees  every  year. 

Spraying.  Experiments  in  the  comparative  merits  of  Paris 
green  and  Disparine  were  continued  the  past  year,  with  the  same 
result  as  last  year,  viz: —  with  rains  at  frequent  intervals  during 
the  early  summer,  one  application  of  the  Disparine,  three  pounds 
to  50  gallons  of  water,  was  as  efficacious  as  three  applications  of 
Paris  green,  four  ounces  to  50  gallons  of  water,  made  at  intervals 
of  10  days.  Lime  added  to  the  Paris  green  solution  gave  better 
results,  but  not  so  good  as  the  Disparine.  However  the  expense 
of  using  Disparine  is  about  two  and  one-half  times  as  much  as 
Paris  green,  not  taking  into  account  the  extra  labor. 

The  San  Jose  scale.  Investigations  have  also  been  carried  on 
during  the  past  year  in  connection  with  the  nursery  inspection 
law,  concerning  the  distribution  of  the  San  Jose  scale  in  Indiana, 
resulting  in  the  finding  of  this  pest  of  the  orchard  in  32  counties  in 
the  state.  Investigation?  are  now  in  progress  concerning  various 
washes  for  use  in  its  destruction. 

Varietal  tests.  The  .usual  varietal  tests  of  all  kinds  of  fruits 
and  vegetables  have  been  carried  on  and  will  be  reported  upon  in 
detail  in  bulletins. 

Forcing  vegetables.  A  continuation  of  the  experiments  of 
last  year  along  the  line  of  sub-  vs.  surface  irrigation  of  different 
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varieties  of  musk  melons,  cucumbers  and  tomatoes  in  the  hot 
house  were  undertaken,  but  owning  to  a  defect  in^the  method  of 
furnishing  heat  to  th^  green  house,  no  reliable  results  were 
secured. 

Respectfully  submitted, 

J.  TROOP, 
Horticulturist. 


Report  of  the  Botanical  Department. 


To  Arthur  Goss,  Director, 

Sir: — The  work  of  the  Botanical  Department  of  the  Station 
for  the  year  ending  June  30,  1903,  has  been  chiefly  in  the  study 
of  parasitic  and  edible  fungi. 

1.  Cereal  and  other  plant-rusts.  Considerable  attention  has 
been  given  to  the  plant-rusts,  especially  the  grass  and  sedge 
forms.  Rust  produces  the  most  destructive  disease  of  cultivated 
crops,  bringing  about  the  greatest  financial  loss  to  the  cultivator, 
and  still  no  effective  way  has  been  found  to  control  it.  In  at- 
tacking the  problem  a  somewhat  different  method  has  been  em- 
ployed from  that  usually  pursued.  By  a  study  of  the  forms  on  the 
wild  grasses,  it  is  hoped  to  show  that  many  forms  that  have  been 
accounted  identical  with  the  common  grain  rusts  are  really  distinct, 
and  should  be  eliminated  from  the  problem.  Many  cultures  in  the 
green  house  were  made  during  May  and  June,  and  with  valuable 
results.  The  forms  found  on  two  wild  grasses,  Batonia  Pennsyl- 
vanica  and  Bromus  ciliatus,  heretofore  called  Puccinia  rubigo-vera, 
and  considered  identical  with  the  fall  and  spring  rust  of  wheat, 
are  proved  to  have  their  accidia  on  Ranunculus  ahortivus  and  Dirca 
palustris  respectively,  and  therefore  have  no  connection  with  wheat 
rust.  In  this  way  it  is  hoped  to  narrow  the  question  down,  and 
greatly  simplify  what  is  now  a  very  intricate  problem. 

2.  Oat  smut  and  its  treatment.  A  treatment  for  seed  oats  on 
an  extensive  scale  to  remove  smut  was  tried  on  an  estate  about  50 
miles  from  the  Station.  Formalin  and  sulphur  fumes  were  used. 
About  150  bushels  were  treated  at  a  time,  and  by  an  ingenious 
arrangement  only  15  minutes  were  occupied  in  the  application  for 
each  lot.  The  results  were  highly  satisfactory.  With  the  applica- 
tion of  one  pound  of  formalin  to  1 16  bushels  of  seed  grain,  all  smut 
was  pratcically  eliminated  from  the  crop.  The  handling  was  that 
of  common  farm  practice,  yet  only  nine  smutted  stalks  were  found 
in  a  count  of  3,000,  made  in  various  parts  of  the  field,  a  number  so 
small  as  to  be  accounted  for  by  strays.  A  handful  of  the  same 
seed  sown  in  the  test  plats  at  the  Station  gave  not  a  single  stalk 
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showing  smut.  Untreated  seed  showed  about  five  per  cent  of 
smut,  a  much  smaller  amount  than  Indiana  oat  crops  usually  show. 
This  method  can  be  applied  at  almost  any  large  grain  elevator,  and 
at  a  cost  so  trifling  as  to  be  nearly  or  quite  negligible.  It  promises 
to  work  a  great  advance  in  the  methods  of  combatting  an  almost 
universal  and  important  crop  disease,  and  to  save  large  sums  to  the 
farmers  of  the  state. 

3.  The  wild  mushroom  crop, — Mushrooms  of  a  dozen  or  more 
kinds  are  very  common,  most  seasons,  throughout  the  state.  Data 
have  been  gathered  regarding  some  of  the  more  abundant  forms, 
that  are  easily  recognizable,  but  not  usually  known  to  be  edible. 
Beside  notes  upon  their  occurrence,  characters,  values  as  food,  etc., 
photographs  have  been  secured,  with  the  view  of  eventually  issuing 
a  bulletin  of  information. 

4.  Cow  peas.  Through  the  initiative  of  the  United  States  De- 
partment of  Agriculture,  a  test  of  the  Ir6n  cow  pea  was  made  in 
comparison  with  the  common  blackeyed  pea,  to  determine  its  resist- 
ent  powers  toward  diseases.  It  is  said  not  to  be  attacked  by  ne- 
matodes, but  these  do  not  occur  in  the  soil  on  the  Station  farm.  It 
was  shown,  however,  to  be  entirely  resistent  toward  rust,  which 
prevailed  on  the  other  variety,  but  not  on  the  Iron  variety.  Obser- 
vations on  its  behavior  toward  the  weevil  have  not  yet  been  com- 
pleted. Respectfully  submitted, 

J.  C.  ARTHUR, 

Botanist. 


Report  of  the  Chemical  Department. 


The  work  of  the  Chemical  Department  for  the  year  ending  June 
30,  1903,  has  been,  in  brief,  as  follows : 

1.  The  investigation  started  by  Professor  H.  A.  Huston,  sever- 
al years  since,  concerning  the  improvement  of  black  muck,  or  so- 
called  bogus,  soils  of  the  state  was  continued  during  the  year  and 
the  results  secured  up  to  date  were  published  in  bulletin  95.  The 
results  of  this  work  seem  to  clearly  indicate  two  things  in  connec- 
tion with  the  improvement  of  these  soils:  first — the  necessity  of 
thorough  drainage,  and  second — the  importance  of  applying  potash- 
containing  fertilizers;  especially  where,  as  is  often  the  case,  thor- 
ough drainage  is  impossible.  This  work  is  being  continued  as  the 
results  seem  to  be  of  sufficient  importance  to  warrant  further  inves- 
tigation. 

2.  The  sugar  beet  work  which  has  been  carried  on  at  this 
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Station  at  different  times  for  several  years  past  was  continued  this 
year  in  cooperation  with  the  Chemical  Bureau  of  the  U.  S.  Depart- 
ment of  Agriculture. 

Plats  were  grown  with  and  without  irrigation,  the  beets  being 
analyzed  at  weekly  periods  beginning  September  14,  and  extending 
until  November  19,  when  the  beets  were  badly  frozen  and  the  in- 
vestigation discontinued.  As  the  rainfall  this  season  was  sufficient  for 
beet  production,  there  was  practically  no  difference  between  the  ir- 
rigated and  non-irrigated  plats.  In  a  general  way  the  yield  and 
sugar  content  were  quite  satisfactory,  averaging  at  the  proper  time  of 
harvesting  about  14  tons  of  beets  per  acre,  with  about  14.7  per  cent 
of  sugar  in  the  juice  . 

3.  An  investigation  concerning  the  development  and  compo- 
sition of  the  corn  plant  at  different  stages  of  growth  was  started 
this  spring.  Samples  of  the  corn  were  taken  at  weekly  periods  from 
germination  to  maturity.  These  were  weighed  and  preserved  for 
analysis.  Photographs  were  also  taken  weekly  to  show  the  develop- 
ment of  the  crop.  When  the  investigation  is  completed  it  is  in- 
tended to  publish  the  results  secured,  in  bulletin  form. 

4.  An  investigation  was  started  during  the  year,  in  cooper- 
ation with  the  Agricultural  Department  of  the  Station  and  a  num- 
ber of  farmers  of  the  state,  in  corn  breeding.  Samples  of  com 
grown  at  different  places  in  the  state,  from  seed  furnished  by  the 
Station,  and  in  accordance  with  directions  sent  out  from  the  Station, 
were  sent  to  the  Chemical  Department  for  analysis.  The  principal 
aim  of  this  work  is  to  increase  the  protein  content  by  analysis  and 
selection,  but  the  starch  content  and  general  composition  of  the 
samples  have  also  been  determined.  The  results  secured  are  on  file 
and  will  be  published  when  sufficient  data  is  secured  to  warrant 
This  work  is  being  continued  during  the  season  of  1903. 

5.  As  usual,  a  considerable  number  of  miscellaneous  analyses 
of  feeding  stuffs  and  other  materials  of  importance  to  the  farming 
interests  of  the  state,  were  made  during  the  year.  The  results  se- 
cured are  on  file  and  available  for  publication  at  some  future  time. 

6.  An  investigation  concerning  the  fertilizer  needs  and  chem- 
ical composition  of  the  typical  soils  of  the  state  was  also  started  dur- 
ing the  year.  It  is  thought  that  this  is  an  extremely  important  matter 
in  this  state  at  present.  Owing  to  continuous  cropping  the  fertility 
of  the  soils  of  the  state  is  constantly  decreasing  and  in  many  sec- 
tions it  is  necessary  at  the  present  time  to  resort  to  artificial  fertil- 
ization by  the  use  of  commercial  fertilizers,  or  otherwise.  The  re- 
quests for  information  as  to  best  methods  of  soil  treatment  and 
improvement  are  becoming  more  numerous  all  the  while,  and  in 
order  to  supply  anything  like  exact  information  in  individual  cases 
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it  is  necessary  that  more  should  be  known  concerning  the  typical 
soils  of  the  state.  This  involves  a  soil  survey  of  the  state  as  to  the 
chemical  composition  and  fertilizer  needs  of,  and  the  crops  and 
varieties  best  adapted  to,  the  soils  of  the  different  sections.  Such  an 
investigation  will  necessarily  require  several  years  time  and  the 
expenditure  of  a  considerable  amount  of  money,  but  it  would  seem 
to  be  well  worth  the  trouble  and  expense.  Owing  to  lack  of  funds, 
this  work  at  present  can  only  be  carried  on  in  a  very  limited  and 
unsatisfactory  manner. 

ARTHUR  GOSS,  Chemist. 


Report  of  the  Veterinary  Department. 


To  Arthur  Goss^  Director, 

Sir: — The  work  of  the  Veterinary  Department  of  the  Experi- 
ment Station  during  the  past  year  has  been  almost  wholly  confined  to 
an  investigation  of  the  diseases  of  swine.  This  line  of  work  has 
received  a  considerable  part  of  our  attention  for  the  past  ten  years 
and  the  results  have  been  brought  together  as  a  general  treatise. 
The  large  amount  of  capital  invested  in  the  industry  in  this  state 
and  the  severe  loss  that  is  annually  sustained  due  to  disease  has 
pointed  to  this  field  as  the  one  in  which  most  good  could  be  done  for 
the  largest  number.  The  work  has  been  carried  out  in  greater  de- 
tail than  is  usual  in  treatises  upon  swine  diseases  but  the  fact  that 
thousands  of  individuals  are  selling  from  one  to  several  hundred 
dollars  worth  of  hogs  annually  indicates  that  the  same  care  should 
be  given  to  details  as  in  a  treatise  upon  diseases  of  horses  or  cattle. 

A  considerable  part  of  this  work  has  been  made  possible  by  co- 
operating with  the  office  of  the  State  Veterinarian.  The  description  of 
tlie  diseases  as  given  from  field  work  are  largely  the  work  of  Dr. 
Craig,  Assistant  State  Veterinarian. 

The  bulletin  upon  "Diseases  of  Sheep"  prepared  last  year  un- 
der a  similar  arrangement  but  published  within  this  year,  seems  to 
have  filled  a  want,  as  it  has  been  called  for  in  unusual  numbers. 

The  department  is  in  special  need  of  a  larger  library.  Without 
a  knowledge  of  what  others  have  done  means  loss  of  time,  energy, 
and  the  making  of  mistakes  that  should  be  avoidable.  There  is 
also  serious  need  of  a  place  for  keeping  the  experimental  animals 
under  Station  control  so  as  not  to  be  dependent  upon  conditions  as 
they  may  be  found  upon  farm  or  where  an  outbreak  exists.  These 
needs  have  been  suggested  before. 

Respectfully  submitted, 

A.  W.  BITTING,  Veterinarian. 
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Report  of  the  Animal  Husbandry  Department. 


To  Arthur  Goss,  Director, 

Sir: — The  following  report  for  the  year  ending  June  30,  1903, 
is  respectfully  submitted: 

Owing  to  the  resignation  of  Professor  C.  S.  Plumb  as  head  of 
the  Department  of  Animal  Husbandry,  investigations  begun  prior 
to  September  i,  1902,  were  completed.  At  any  rate  no  experimental 
work  was  in  progress  at  that  time.  As  soon  as  possible  after  tak- 
ing up  the  work,  experimental  investigation  was  inaugurated  in  pig 
feeding  and  breeding,  but  data  obtained  to  date  was  not  sufficient 
for  conclusions.    The  work  on  tankage  feeding  has  been  continued. 

Investigation  to  determine  the  value  of  Yorkshire  hogs  for 
crossing  and  grading  is  in  progress.  Accurate  breeding  and  feeding 
records  of  all  live  stock  are  being  kept,  as  well  as  records  of  the 
amount  and  quality  of  milk  from  each  individual  in  the  dairy  herd, 
in  order  to  secure  information  as  to  breeding,  feeding,  production, 
etc. 

The  Station  equipment  for  experimental  work  along  animal 
husbandry  lines  is  limited.  With  present  facilities  there  is  no  op- 
portunity for  satisfactory  experimental  work  with  cattle  and  sheep, 
and  as  only  such  horses  as  are  required  for  the  farm  work  are  kept, 
most  of  the  investigational  work  of  this  Department  must  be  con- 
fined to  swine. 

No  cooperative  experiments  with  farmers  are  possible,  because 
of  limited  funds.  Since  the  first  of  September,  many  inquiries  for 
bulletins  and  information  along  live  stock  lines,  have  been  answered. 

The  field  for  investigation  in  Animal  Husbandry  in  Indiana  is 
almost  unlimited,  as  well  as  untouched.  Many  farmers  are  readv 
to  cooperate  with  the  Station  when  such  work  is  possible.  Much 
work  should  be  done  in  the  way  of  feeding  and  breeding  on  the 
Station  farm,  and  the  Department  'should  be  thoroughly  organized 
and  put  on  a  substantial  basis. 

Farm. — The  farm  is  in  a  good  state  of  fertility.  One  hundred 
rods  of  new  fencing  has  been  erected.  The  following  machinery 
and  implements  have  been  added  to  the  equipment;  15  horse  elec- 
tric motor,  manure  spreader,  corn  planter,  disc  harrow,  hay  loader, 
cultivator.  Planet  Jr.  drill,  and  several  small  tools.  With  a  few 
exceptions  the  equipment  of  the  farm  so  far  as  tools,  implements, 
etc.,  are  concerned,  is  good.    We  need  additional  horses. 

Respectfullv  submitted, 

J.  H.  SKINNER, 
Animal  Husbandrvman. 
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Report  of  the  Dairy  Department. 


To  Arthur  Goss,  Director, 

Sir: — During  the  year  ending  June  30,  1903,  the  Dairy  De- 
partment has  been  established  in  quarters  in  the  new  Agricultural 
jjuilding,  completed  last  September.  Much  time  was  given  to  plan- 
ning and  equipping  the  laboratories,  so  as  to  secure  the  greatest 
degree  of  usefulness  for  the  work  of  experimentation  and  instruc- 
tion. The  apparatus  is  so  grouped  as  to  permit  on  the  one  hand, 
the  carrying  on  of  the  various  operations  incident  to  butter  making, 
as  conducted  in  the  ordinary  creamery ;  on  the  other,  is  equipment  for 
similar  work  on  methods  adapted  to  the  farm  dairy.  With  a  view 
to  obtaining  milk  for  the  use  of  the  students,  the  University  has 
employed  a  butter  maker,  and  secured  a  supply  of  milk  and 
cream  for  the  making  of  butter,  which  has  been  placed  on  the  gen- 
eral market.  This  work  was  begun  in  May,  1903,  While  the  labor 
required  in  securing  patrons  and  building  up  the  business  to  the 
point  where  sufficient  miiK  and  cream  is  secured  to  meet  the  needs, 
has  required  most  of  the  time  so  far,  our  laboratory  is  in  shape 
to  carry  on  a  study  of  some  of  the  problems  which  are  perplexing 
the  creamery  men  and  dairymen  of  our  state,  and  should  the  regu- 
lar supply  of  milk  from  the  farms  of  the  vicinity  and  of  hand  sep- 
arator cream  brought  in  by  rail  be  maintained  or  increased,  the  De- 
partment is  in  a  position  to  take  up  these  problems  with  very  little 
additional  expense.  Among  the  important  ones  which  are  particu- 
larly needing  attention  at  this  time, — i — are  methods  of  handling 
hand  separator  cream  both  on  the  farm,  so  as  to  secure  its  delivery 
in  the  best  shape ;  and  in  the  creamery,  so  as  to  secure  a  high  grade 
of  butter ;  2 — conditions  influencing  the  moisture  content  of  butter ; 
3 — the  desirable  temperatures  and  other  details  in  pasteurization  of 
cream  for  butter-making. 

During  the  year,  bulletin  No.  96,  on  the  Care  of  Milk  and 
Butter  Making  on  the  Farm,  has  been  prepared  and  published.  While 
this  bulletin  contained  a  report  of  little  original  work,  it  answered 
many  of  the  questions  which  our  people  are  asking  and  which  has 
required  considerable  time  in  letter  writing. 

I  would  suggest  the  preparation  in  the  near  future,  of  a  pop- 
ular bulletin  oti  somewhat  similar  lines  covering  the  selection  and 
feeding  of  milch  cows  on  the  average  farm. 

Some  work  has  been  done  on  the  testing  of  milk  sent  to  us  for 
the  purpose  of  determining  the  per  cent  of  fat  in  it.  We  have  also 
received  a  number  of  samples  of  butter  which  have  been  scored  and 
criticisms  and  suggestions  for  improvement  returned  to  the  makers. 

H.  E.  VAN  NORMAN,  Dairyman. 
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Appendix. 

The  publishers  of  the  following  periodicals  have  generously  sent 
them  free  to  the  Station  during  the  year.  1  hese  are  leading  journals 
and  are  frequently  used  by  all  persons  coming  in  contact  with  our 
library : — 

Agricultural  Periodicals. 

Agricultural  Advertising Chicago,  111. 

Agricultural  Experiments Minneapolis,  Minn. 

American  Agriculturist New  York,  N.  Y. 

American  Fertilizer  Philadelphia,  Pa. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Horticulturist Wichita,  Kan. 

American  Swineherd Chicago,  111. 

Baltimore  Sun   (Weekly) Baltimore,  Md. 

Beet  Sugar  Gazette Chicago,  111. 

Breeder's  Gazette Chicago,  111. 

California  Cultivator Los  Angeles,  Cali. 

Campbell's  Soil  Culture * Lincoln,  Neb. 

Chicago  Dairy  Produce Chicago,  111. 

Chicago  Live  Stock  World Chicago,  111. 

Colman's  Rural  World St.  Louis,  Mo. 

Commercial  Poultry Chicago,  111. 

Creamery  Gazette Des  Moines,  Iowa. 

Creamery  Journal Waterloo,  Iowa. 

Dairy  and  Creamery Chicago,  111. 

Dairy  and  Produce  Review San  Francisco,  Cali. 

Dairy  Record St.  Paul,  Minn. 

Dakota  Farmer Fargo,   N.   D. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Deutsch  Amerikanischer  Farmer Lincoln,  Neb. 

Drainage  Journal Indianapolis,  Ind. 

Drovers'  Journal Chicago,  111. 

Elgin  Dairy  Report Elgin,  111. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Fireside Springfield,  Ohio. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  and  Home Chicago,  Ill- 
Farm,  Stock  and  Home Minneapolis,  Minn. 

Farm  Journal Philadelphia,  Pa. 

Farm  Poultry Boston,  Mass. 
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Farmers'  Call Quincy,  111. 

Farmers'  Guide Huntington,  Ind. 

Farmers'  Home Dayton,  Ohio. 

Farmers'  Review Chicago,  111. 

Farmers'  Sentinel Milwaukee,  Wis. 

Farmers'  Tribune Des  Moines,  Iowa. 

Farmers'  Voice '. Chicago,  111. 

The  Feather Washington,  D.   C. 

Field  and  Farm „ .  Denver,  Col. 

Flour  and  Feed Waukegan,  111. 

Hoard's  Dairyman Fort  Atkinson,  Wis. 

Home  and  Farm Louisville,  Ky. 

Hospodarska  Listy Chicago,  111. 

Indiana  Farmer Indianapolis,  Ind. 

Iowa  Homestead Des  Moines,  Iowa. 

Journal  of  Agriculture 1 St.  Louis,  Mo. 

Kansas  Farmer Topeka,  Kansas. 

Kimball's  Dairy  Farmer Waterloo,  Iowa. 

Live  Stock  and  Dairy  Journal Fresno,  Cali. 

Live  Stock  Journal Chicago,  111. 

Live  Stock  Journal Indianapolis,   Ind. 

Louisiana  Planter New  Orleans,  La. 

Mennonitische  Rundschau Elkhart,  Ind. 

Modern  Farmer St.  Joseph,  Mo. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  York  Produce  Review New  York,  N.  Y. 

New  York  Tribune  Farmer New  York,  N.  Y. 

Northwest  Horticulturist Tacoma,  Wash. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,  111. 

Operative  Miller Chicago,  111. 

Oregon  Agriculturist Portland,  Ore. 

Our  Horticultural  Visitor Benton  Harbor,  Mich. 

Pacific  Rural  Press San  Francisco,  Cal. 

Practical  Farmer Philadelphia,  Pa. 

Prairie  Farmer Chicago,  111. 

Reliable  Poultry  Journal Quincy,  111. 

Southern  Farm  Magazine Baltimore,  Md. 

Southern  Planter Richmond,  Va. 

Southern  States Baltimore,  Md. 

Strawberry  Specialist Kittrell,  N.  C. 

Successful  Farming Des  Moines,  Iowa. 
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Sugar  Beet Philadelphia,   Pa. 

Swine  Breeders'  Journal Indianapolis,  Ind. 

Trade,  The Baltimore,  Md. 

Tri-State  Farmer Chattanooga,  Tenn. 

Up  to  Date  Farming Indianapolis,  Ind. 

Wallace's  Farmer Des  Moines,  Iowa. 

Western  Horseman Indianapolis,  Ind. 

West  Virginia  Farm  Review Charlestown,  W.  Va. 

Wisconsin  Agriculturist Racine,  Wis. 

Wool  Markets  and  Sheep Chicago,  111. 


General  Periodicals. 


Advertiser Medaryville,  Ind. 

American   Standard Frankfort,    Ind. 

Banner Bluff  ton,  Ind. 

Columbia  City  Mail Columbia  City,  Ind. 

Democrat Salem,  Ind. 

Enterprise Wolcott,    Ind. 

Home  Journal LaFayette,  Ind. 

Hoosier  State Newport,  Ind. 

LaFayette  Commercial  Gazette LaFayette,  Ind. 

Lyon's  Herald Lyons,  Ind. 

News Monon,  Ind. 

Public  Press New  Albany,  Ind. 

Recorder Rising  Sun,  Ind. 

Register Crown  Point,  Ind. 

Ripley  Journal Osgood,  Ind. 

Silent  Hoosier Indianapolis,  Ind. 

St.  Louis  Republic St.  Louis,  Mo. 


Foreign  Periodicals. 


Agricultural  Gazette  of  New  South  Wales Sidney,  Australia 

Agricultural  Journal  and  Mining  Record Natal,  S.  A. 

Co-Operative  Farming Sussex,  N.  B. 

Farmers'  Advocate London,  Ontario. 

Journal  of  the  Royal  Horticultural  Society London,  England. 

vStation  Farm  and  Dairy Sidney,  New  South  Wales. 

Transvaal  Agricultural  Journal Pretoria,  S.  A. 

Queensland  Agricultural  Journal Brisbane,  Australia. 
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Besides  the  above,  the  following  periodicals  are  on  file  in  the 

Station  Library  as  regular  subscription  journals: — 

Berichte   der   Deutschen-Botanischen   Gesselschaft 

Berlin,  Germany. 

Botanisches  Centralblatt Cassel-Marburg,  Germany. 

Botanische  Zeitung Leipsig,  Germany. 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France. 

Centrallblatt  fur  Bakteriologie Jena,  Germany. 

Chemiker  Zeitung Cothen,  Germany. 

The  Entomologist London,  England. 

Gardener's  Chronicle London,  England. 

Journal  of  Botany London,  England. 

Journal  fur  Landwirthschaft Berlin,  Germany. 

Journal  of  Comparative  Medicine  and  Veterinary 

Archives Philadelphia,  Pa. 

Journal  of  the  Royal  Agricultural  Society  of  Eng- 
land   London,  England. 

Journal  of  the  Chemical  Society London,  England. 

Landwirthschaf tlichen  Versuchs-Stationen Berlin,  Germany. 

Live  Stock  Journal London,  England. 

Review  Mycologie London,  England. 

Veterinarian London,  England. 

Veterinary  Journal London,  England. 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany. 
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The  Modern  Silo.    By  C.  S.  Plumb. 
Bulletin  No.  92,  Vol.   XI.   April,    1902,   pp.    107-116.     Fertilizer 
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By  C.   S.   Plumb. 

Bulletin  No.  94,  Vol.  XII,  February,  1903,  pp.  1-88.    Illustrations 
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Bulletin  No.  95,  Vol.  XII,  March,   1903,  pp.   1-31,   Plates  I-IV, 

Figs.  1-5.     The  Improvement  of  Unproductive 

Black  Soils.     By  H.  A.  Huston. 
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By  H.  E.  VanNorman. 
Bulletin  N.  97,  Vol.  XII,  October,  1903,  pp.  37-42.    On  the  Value 
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FINANCIAL  STATEMENT. 


Treasurer's  Report. 

Receipts  from  Experiment  Station  funds  for  the  year  ending 
June  30,  1903 : 

From  United  States  Treasurer $15,000.00 

From  Experiment  Farm 1,713 .42 

Total   $16,713.42 

James  M.  Fowler, 

Treasurer  Board  of  Trustees. 


Secretary's  Report. 

The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States  for  the  year  ending  June  30,  1903 : 


Received   from   the   United    States   Treasurer. 

Salaries    

Labor    

Publications  , 

Postage  and  Stationery    

Freight   and   Express , 

Heat,  Light,  Water  and  Power 

Chemical   Supplies 

Seeds,  Plants  and  Sundry  Supplies , 

Fertilizers    

Feeding  Stuffs 

Library     

Tools,    Implements    and    Machinery 

Furniture    and   Fixtures 

Scientific  Apparatus 

Live  Stock 

Traveling  Expenses 

Contingent  Expenses    

Buildings    and    Repairs 


Dr. 

|$15,000.00 


Total 


$15,000.00 


Cr. 

7,263.48 

3,410.81 

767 . 13 

103.45 

90.92 

220.62 

3.59 

566.31 

0.00 

1,014.29 

117.97 

588 . 69 

0.00 

428.85 

11.00 

77.66 

6.62 

349.71 


$15,000.00 


The  above  is  a  correct  statement  of  expenditures   from  the 
Station  Fund  for  the  year  ending  June  30,.  1903- 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees. 
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Improvement  Fund,  Experiment  Farm  for  the  year  ending 
June  30,  1903 : 


Dr. 

Balance    June    30,    1902 ($   602.50 


Farm  Receipts  for   1903 

Salaries    

Labor    

Chemical  Supplies   

Live  Stock  

Contingent    Expenses    

(a)  Telephones  

( D)  Insurance  

(c)    Membership  A.  A.  A.  C.  & 

Buildings  and  Repairs 

Balance   


E.  S. 


1,713.42 


Cr. 


S  40.00 
57.89 
76.85 
48.00 

30.00 

144. \10 

15.00 

1,072.85 

831.33 


Total |$2,315.92  $2,316.92 

The  above  is  a  correct  statement  of  expenditures  from  the 
improvement  Fund  for  the  year  ending  June  30,  1903. 

Edward  A.  Eli^worth, 

Secretary  Board  of  Trustees. 
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These  experiments  have  been  started  on  the  farms  of  the  fol- 
lowing named  persons: 

Muck  Soil — ^L.  C.  Nice,  Tippecanoe  County,  The  American 
Farm  Co.,  Newton  County,  and  Sid  Conger,  Madison  County. 

Black  Loam  Soil, — Miss  M.  E.  Hamlin,  Benton  county. 

Clay  Soil — David  Pfendler,  Marion  county,  E.  E.  Jones,  Spen- 
cer county,  A.  A.  Cravens,  Washington  county,  and  A.  G.  Mace, 
Scott  county. 

A  series  of  tests  with  fertilizers  and  legume  crops  on  some 
badly  worn  land  on  the  farm  of  O.  W.  Caswell  in  Warrick  county, 
were  also  started  last  spring.  These  tests  are  for  the  purpose  of 
determining  if  it  is  possible  at  a  reasonable  expense  and  within  a 
reasonable  time  to  bring  up  a  piece  of  badly  worn  land  of  very  low 
fertility  to  a  point  where  profitable  crops  can  be  produced.  This  test 
will  necessarily  occupy  several  years. 

A  number  of  requests  have  been  received  by  the  Station  for  this 
kind  of  work  with  which  it  has  been  impossible  to  comply,  owing  to 
lack  of  funds.  It  is  hoped  as  soon  as  the  necessary  funds  are  se- 
cured to  extend  this  work  to  other  sections  of  the  state. 

2.  A  study  of  the  corn  plant  with  a  view  to  determining  the 
following  points: 

(a)  The  effect  of  the  use  of  different  fertilizing  ingredients 
on  the  development,  yield  and  composition. 

(b)  A  study  of  the  effect  of  fertilization  under  proper  mois- 
ture conditions  as  compared  with  ordinary  practice. 

(c)  The  chemical  composition  of  the  com  plant  grown  under 
proper  moisture  conditions  and  under  ordinary  practice. 

(d)  The  assimilation  of  plant  food  under  proper  moisture 
conditions  and  ordinary  practice. 

(e)  The  effect  of  fertilization  on  the  composition  under  prop- 
er moisture  conditions  as  compared  with  ordinary  practice. 

3.  A  continuation  of  the  experiment  in  cooperation  with  the 
Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture,  upon 
**The  influence  of  soil  and  climate  on  the  composition  of  the  sugar 
beet." 

4.  A  study  concerning  the  influence  of  fertilization  on  the  de- 
velopment, yield  and  composition  of  the  sugar  beet. 

5.  An  investigation  concerning  the  influence  of  the  composition 
of  the  water  in  and  under  muck  soils,  on  the  growth  of  crops. 

6.  The  investigation  in  regard  to  the  solubility  of  phosphatic 
fertilizers  from  different  sources  in  various  reagents  under  different 
conditions  of  time,  temperature,  quantity,  volume,  acidity  and  al- 
kalinity of  digesting  solutions,  was  continued. 

7.  The  investigation  in  cooperation  with  the  Agricultural  de- 
partment in  corn  breeding,  was  continued. 
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8.  An  investigation  was  made  in  ccx)peration  with  the  Dairy 
department  concerning  the  moisture  content  of  butter  under  different 
conditions  of  manufacture. 

9.  Analyses  of  various  samples  of  cattle  foods  were  made  dur- 
ing the  year  for  the  Animal  Husbandry  department. 

ID.  Examination  of  the  stomachs  of  cattle  which  had  died  under 
suspicious  circumstances  were  made  for  the  Veterinary  department. 

11.  Considerable  time  was  devoted  to  soil  investigations  in  co- 
operation with  the  Referee  on  Soils  for  the  Association  of  Official 
Agricultural  Chemists. 

12.  A  number  cf  miscellaneous  analyses  of  samples  of  clay, 
wood  ashes,  wheat,  tobacco  stems  and  other  materials  were  made 
during  the  year.  Arthur  Goss,  Chemist. 


Report  of  the  Veterinary  Department. 


Arthur  Goss,  Director. 

Sir : — The  Veterinary  Department  completed  a  manuscript  upon 
"Diseases  of  Swine,"  in  October,  1903.  This  work  is  a  brief  mono- 
graph upon  the  more  common  diseases  of  swine.  It  incorporated  the 
results  of  a  large  amount  of  work  done  along  that  line  since  1903. 
Dr.  R.  A.  Craig,  Assistant  State  Veterinarian,  has  contributed  a 
large  part,  as  part  of  the  work  of  the  Office  of  State  Veterinarian. 
The  manuscript  has  been  freed  of  technicalities  as  far  as  possible,  and 
the  aim  has  been  to  make  the  results  valuable  to  swine  breeders. 

I  believe  this  to  be  the  most  important  matter  the  Department 
has  submitted  for  publication.  Its  being  withheld  because  of  in- 
sufficiency of  funds  is  unfortunate  at  this  time,  when  there  is  so 
much  disease  and  loss  to  combat. 

The  Department  has  other  lines  of  work  under  way,  the  results 
of  which  may  be  made  available  within  the  year. 

No  change  has  been  made  in  the  physical  equipment. 

Respectfully  submitted, 

A.  W.  Bitting,  Veterinarian. 


Report  of  the  Animal  Husbandry  Department. 


Arthur  Goss,  Director. 

Sir: — ^The  following  report  for  the  year  ending  June  30,  1904, 
is  respectfully  submitted: 

During  the  year,  feeding  experiments  have  been  conducted  to 
determine  something  of  the  value  of  soy  beans  as  a  source  of  protein 
for  growing  and  fattening  swine.     The  average  Indiana  farm  has 
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abundance  of  corn  to  feed.  This  grain,  while  an  excellent  feed  for 
swine,  is  deficient  in  protein  and  mineral  matter,  a  fact  which  makes 
it  necessary  for  the  farmer  who  would  handle  his  hogs  most  suc- 
cessfully, to  grow  or  purchase  some  feed  to  supplement  the  corn. 
The  main  source  of  such  feed  supply  has  been  the  bi-products  of  the 
flouring  mill,  such  as  shorts,  middlings  and  bran.  These  feeds  have 
become  high  priced  and  hard  to  get  in  many  local  markets  in  In- 
diana. Consequently,  the  importance  of  finding  some  new  source 
from  which  the  pig  feeder  can  secure  a  supplement  to  the  corn  ra- 
tion. Already  valuable  data  has  been  secured  in  regard  to  feeding 
the  grain  of  the  soy  bean.  With  the  soy  bean,  the  Department  has 
compared  corn,  tankage  and  shorts.  Different  methods  of  feeding 
the  beans  have  been  studied. 

Bacon  Hogs, — This  subject  has  been  under  investigation  during 
the  year.  Methods  of  breeding  and  crossing  bacon  and  lard  hogs, 
as  well  as  the  amount,  cost  and  quality  of  pork  produced,  have  been 
carefully  studied,  with  the  view  of  securing  desirable  information, 
which  in  the  light  of  present  inquiries  from  pork  producers  is  much 
needed. 

This  branch  of  the  work,  the  swine,  makes  good  returns  for 
the  money  invested,  besides  furnishing  a  good  field  for  investigation 
along  practical  lines,  which  are  of  vital  importance  to  American,  and 
especially  Indiana  farmers. 

The  Farm. — On  July  lo,  the  main  cattle  barn  was  struck  by 
lightning,  and  with  its  contents  destroyed.  This  included  hay  and 
a  small  quantity  of  grain  and  mill  feed,  mills,  electric  motor  and 
various  tools  and  equipment  ordinarily  found  in  such  a  barn.  Since 
then  a  new  feeding  barn  has  been  erected  at  a  cost  of  $2,000.  This 
building  is  a  plank  frame  structure,  sided  with  drop  siding,  shingle 
roof,  concrete  floors  and  stave  silo.  It  was  planned  primarily  for  a 
beef  cattle  feeding  barn  with  sheds  and  open  yard  in  connection,  but 
at  present  accommodates  the  dairy  and  breeding  herd  of  beef  cattle. 

The  buildings  on  the  farm  have  been  repaired  and  are  now  in 
good  condition,  except  the  sheep  barn.  The  horse  barn  has  been 
painted  and  the  fences  and  drives  renewed  and  repaired,  so  that  I 
can  say  that  the  farm  buildings,  fences  and  drives  are  in  good  repair ; 
far  better  than  a  year  ago. 

The  grain  and  forage  crops  grown  during  the  year,  have  been 
largely  consumed  by  the  live  stock.  Excellent  returns  have  been 
obtained  from  all  land  under  cultivation,  and  the  dairy  herd  has 
made  a  satisfactory  return  for  the  food  consumed.  The  loss  of 
about  45  tons  of  hay,  which  under  local  conditions,  ran  the  farm 
feed  bill  excessively  high.  Respectfully  submitted, 

J.  H.  Skinner, 
Head  of  Animal  Husbandry  Department. 
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Report  of  the  Dairy  Department. 


Arthur  Goss,  Director. 

Sir: — During  the  current  year  considerable  attention  has  been 
given  to  the  subject  of  the  moisture  content  of  butter  and  methods 
of  controlling  it  on  a  commercial  scale,  but  our  work  has  not  as  yet 
resulted  in  any  conclusive  results.  The  question  of  methods  of  hand- 
ling hand  separator  cream  is  still  under  investigation.  We  are  re- 
ceiving a  regular  supply  of  this  class  of  cream,  which  is  slowly  in- 
creasing, making  it  possible  to  carry  on  this  work  to  better  ad- 
vantage. 

Lack  of  facilities  has  prevented  much  progress  in  the  work  of 
pasteurization,  though  records  are  being  kept  of  much  of  the  routine 
work,  giving  useful  data  for  reference. 

A  modification  of  the  methods  usually  employed  for  the  de- 
termination of  the  acidity  of  cream  has  been  worked  out  and  used 
in  the  regular  work  of  the  department  for  the  past  year,  giving  such 
satisfaction  that  a  report  of  the  same  has  been  prepared  for  publi- 
cation. 

A  considerable  number  of  samples  of  milk  and  skim  milk  have 
been  tested  from  time  to  time,  and  a  number  of  samples  of  butter 
have  been  scored  for  different  creameries  in  the  state,  suggestions 
and  criticisms  together  with  the  score  having  been  returned  to  the 
makers. 

I  recommend  the  securing  of  funds  which  will  enable  the  De- 
partment to  carry  on  in  a  systematic  way  investigation  work  among 
the  creameries  and  dairy  farms  of  the  state,  to  the  end  that  losses 
now  incurred  may  be  lessened,  better  methods  employed  and  an  im- 
proved quality  of  dairy  products  placed  on  the  market,  and  further 
the  work  already  in  progress  in  the  laboratories. 

Respectfully  submitted, 

H.  E.  Van  Norman, 
Head  of  Dairy  Department. 
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Periodicals. 

The  following  periodicals  are  on  file  in  the  Station  Library  as 
regular  subscription  journals: — 
Berichte  der  Deutschen-Botanischen  Gesselschaft 

Berlin,   Germany. 

Botanisches  Centralblatt Cassel-Marburg,  Germany. 

Botanische  Zeitung Leipsig,  Germany. 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France. 

Centrallblatt   fur   Bakteriologie Jena,   Germany. 

Chemiker  Zeitung Cothen,  Germany 

The  Entomologist London,  England. 

Gardeners*  Chronicle London,  England. 

Journal  of  Botany London,  England, 

Journal  fur  Landwirthschaft Berlin,  Germany. 

Journal  of  Comparative  Medicine  and  Veterinary  Archives .... 

Philadelphia,  Pa, 

Journal  of  the  Royal  Agricultural  Society  of  England 

London,  England. 

Journal  of  the  Chemical  Society London,  England. 

Landwirthschaftlichen  Versuchs-Stationen Berlin,  Germany. 

Live  Stock  Journal London,  England. 

Review  Mycologie London,   England. 

Veterinarian  London,  England. 

Veterinary  Journal London,  England. 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany. 

Periodicai^s  Donated. 

The  publishers  of  the  following  periodicals  have  generously  sent 
them  free  to  the  Station  during  the  year.  These  are  leading  journals 
and  are  frequently  used  by  all  persons  coming  in  contact  with  our 
library. 

Agricultural  Periodicals. 

Agricultural   Advertising  -        -        -        Chicago,  111. 

Agricultural  Experiments  -        -        -             Minneapolis,    Minn. 

American  Agriculturist  -        -        -         New  York,  N.  Y. 

American  Fertilizer    -  -        -        -            Philadelphia,    Pa. 

American  Grange  Bulletin  -        -        -        Cincinnati,  Ohio. 

American  Horticulturist  -        -        -            Wichita,   Kansas. 

American  Swineherd      -  -        -        -        Chicago,  111. 

Baltimore  Sun   (Daily)  -        -        -            Baltimore,  Md. 

Beet  Sugar  Gazette       -  -        -        -        Chicago,  111. 
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Blooded  Stock    -        -        -        ■ 
Breeders'   Gazette 
California  Cultivator  - 
Campbell's  Soil  Culture 
Chicago  Dairy  Produce 
Chicago  Live  Stock  World    - 
Col  man's  Rural  World 
Commercial  Poultry 
Creamery  Gazette 
Creamery  Journal 
Dairy  and  Creamery  - 
Dairy  and  Produce  Review     - 
Dairy  Record     -         -         -         . 
Dakota  Farmer      -         _         . 
Dakota  Field  and  Farm 
Deutsch  Amerikanischer  Farmer 
Drainage  Journal 
Drovers'  Journal  -         -        - 
Elgin  Dairy  Report    - 
Experiment  Station  Record    - 
Farm  and  Fireside     -         -        - 
Farm  and  Live  Stock  Journal 
Farm,  Field  and  Fireside    - 
Farm  and  Home    -         -         - 
Farm,  Stock  and  Home 
Farm  Journal         -        _         - 
Farjn  Poultry     -         -         -        - 
Farm  Star     -        -        -        - 
Farm  Stock  Journal  -        -        - 
Farmers'  Call     -         -         -         - 
Farmers'  Guide      -         -        - 
Farmers'  Home  -         -        -        - 
Farmers'  Review  -         -        - 
Farmers'  Sentinel       -        -        - 
Farmers'  Tribune 
Farmers'  Voice  -         -         -        - 
The  Feather  _        -        - 

Field  and  Farm  -         -         -        - 
Flour  and  Feed      -        -        - 
Hoard's  Dairyman      -         -         - 
Home  and  Farm  -         -        - 
Hospodarska  Listy      -        -         - 
Indiana  Farmer     -         -         - 
Iowa    Homestead        -         -         - 


Oxford,  Pa. 
Chicago,  111. 
Los  Angeles,  Cal. 
Lincoln,  Neb. 
Chicago,   111. 
Chicago,   111. 
St.  Louis,  Mo. 
Chicago,   111. 
Des  Moines,  la. 
Waterloo,   Iowa. 
Chicago,   111. 
San  Francisco,  Cal. 
St.  Paul,  Minn. 
Fargo,  N.  D. 
Sioux  Falls,  S.  D. 
Lincoln,  Neb. 
Indianapolis,  Ind. 
Chicago,   111. 
Elgin,  111. 
Washington,  D.  C. 
Springfield,  Ohio. 
Detroit,  Mich. 
Chicago,   111. 
Chicago,   111. 
Minneapolis,    Minn. 
Philadelphia,    Pa. 
Boston,   Mass. 
Indianapolis,  Ind. 
Rochester,  N.  Y. 
Quincy,  III 
Huntington,   Ind. 
Dayton,  Ohio. 
Chicago,  111. 
Milwaukee,  Wis. 
Sioux  City,  Iowa. 
Chicago,    111. 
Washington,    D.    C. 
Denver,  Colo. 
Milwaukee,  Wis. 
Ft.    Atkinson,    Wis. 
Louisville.    Ky. 
Chicago,   111. 
Indianapolis,  Ind. 
Des  Moines,  Iowa. 
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Journal  of  Agriculture 
Kansas  Farmer  -         -         -         - 
Kimball's  Dairy  Farmer 
Live  Stock  and  Dairy  Journal    - 
Live   Stock  Journal 
Live   Stock  Journal  -        -         - 
Louisiana    Planter 
Alennonitische  Rundschau  - 
Metropolitan  Rural  Home     - 
Modern  Farmer  -         -         - 

National  Stockman  and  Farmer  - 
Nebraska  Farmer  -         -        - 
New  England  Farmer 
New  York  Produce  Review     - 
New  York  Tribune  Farmer 
Northwestern   Agriculturist   - 
Northwest  Horticulturist    - 
Ohio  Farmer         -         -         - 
Orange  Judd  Farmer 
Operative  Miller    -        -         - 
Oregon  Agriculturist  -         -         - 
Our  Horticultural  Visitor 
Pacific  Rural  Press      -         -         - 
Practical  t  armer    -         -         - 
Prairie  Farmer  -         -         -         - 
Reliable  Poultry  Journal 
St.  Louis  Republic     -         -        - 
Southern  Farm  Magazine 
Southern    Planter       -         -        - 
^Southern  States      -         -         - 
Strawberrv  Specialist  -         -         - 
Successful  Farming 
Sugar  Beet         -         -         -         . 
Swine  Breeders'  Journal 
Trade,  The  -         .         -         - 

Tri- State   Farmer 
Up-To-Date  Farming 
Wallace's  Farmer 
Western  Horseman     -         -         - 
West  Virginia  Farm  Review 
Wisconsin  Agriculturist 
Wool  Markets  and  Sheep 


St.  Louis,  Mo. 
Topeka,  Kan. 
Waterloo,   Iowa. 
Fresno,  Cal. 
Chicago,   111. 
Indianapolis,  Ind. 
New  Orleans,  La. 
Elkhart,  Ind. 
New  York,  N.  Y. 
St.  Joseph,  Mo. 
Pittsburg,  Pa. 
Lincoln,   Neb. 
Boston,  Mass. 
New  York,  N.  Y. 
New  York,  N.  Y. 
Minneapolis,   Minn. 
Tacoma,  Wash. 
Cleveland,  Ohio. 
Chicago,    111. 
Chicago,    111. 
Portland,  Oregon. 
Benton  Harbor,  Mich. 
San  Francisco,   Cal. 
Philadelphia,  Pa. 
Chicago,    111. 
Quincy,  111. 
St.  Louis,  Mo. 
Baltimore,   Md. 
Richmond,   Va. 
Baltimore,    Md. 
Kittrell,  N.  C. 
Des  Moines,  Iowa. 
Philadelphia,    Pa. 
Indianapolis,  Ind. 
Baltimore,  Md. 
Chattanooga,  Tenn. 
Indianapolis,  Ind. 
Des  Moines,  la. 
Indianapolis,  Ind. 
Charlestown,    W.    Va. 
Racine,  Wis. 
Chicago,  111. 
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General  State  Periodicai^. 

Advertiser  ------  Medaryville,   Ind. 

American  Standard        .        -        -        -  Frankfort,  Ind. 

Banner Bluffton,   Ind. 

Columbia  City  Mail       -        -        -        -  Columbia  City,  Ind. 

Democrat Salem,  Ind. 

Enterprise Wolcott,  Ind. 

Home  journal    -----  LaFayette,  Ind. 

Hoosier  State Newport,  Ind. 

LaFayette  Commercial  Gazette    -        -  LaFayette,  Ind. 

Lyons  Herald        -----  Lyons,  Ind. 

News  ------  Monon,  Ind. 

Public  Press  -----  New  Albany,  Ind. 

Recorder    ------  Rising  Sun,  Ind. 

Register         ------  Crown  Point,  Ind. 

Ripley  Journal  -----  Osgood,  Ind. 

Silent  Hoosier        -----  Indianapolis,  Ind. 

Foreign  Periodicals. 

Agricultural  Gazette  of  New  South  Wales  Sidney,  Australia. 

Agricultural  Journal  and  Mining  Record  Natal,  S.  A. 

Cooperative  Farming     -        -        -        -  Sussex,  N.  B. 

Farmers'  Advocate      -        -        -        -  London,  Ontario. 

Journal  of  the  Royal  Horticultural  So- 
ciety       ------  London,   England. 

Station,  Farm  and  Dairy    -        -        -  Sidney,  N.  S.  W. 

Transvaal  Agricultural  Journal      -        -  Pretoria,  S.  A. 

Queensland  Agricultural  Journal        -  Brisbane,   Australia. 

Donations. 

Besides  the  list  of  Periodicals  already  mentioned  the  Station 
acknowledges  with  thanks  the  receipt  of  the  following  donations, 
during  the  year: 

Fertilizers     for  Cooperative  Field  Tests. 
The  German  Kali  Works,  New  York, 

One  ton  Kainit. 

i,ooo  pounds  Muriate  of  Potash. 

i,ooo  pounds  Sulphate  of  Potash. 
Armour  &  Company,  Chicago. 

Two  tons  Dried  Blood. 
E.  Rauh  &  Sons,  Indianapolis. 

One  ton  Acid  Phosphate. 

1 ,000  pounds  Dried  Blood. 
Read  Phosphate  Co.,  Nashville,  Tenn. 

Two  tons  Ground  Rock  Phosphate. 
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Seed  Corn  for  Cooperative  Variety  Tests. 

W.  A.  Alexander,  L.  B.  Clore,  J.  P.  Davis,  E.  F.  Diehl,  F.  P. 
Hoopengardner,  A.  G.  Mace,  J.  R.  Overstreet,  Marley  Riley,  H.  M. 
Stout,  A.  E.  Thompson,  L.  M.  Vogler,  and  J.  D.  Whitesides. 

Insecticides  fchr  Spraying  Tests. 
James  Good,  Philadelphia,  Pa. 

loo  pounds  Caustic  Potash  Whale  Oil  Soap. 


LIST  OF  BULLETINS 

Published  by 
The  Indiana  Agricultural  Experiment   Station, 

To  December  i,   1904. 
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Bulletins  of  the  School  of  Agriculture. 

No.  I,  January,  1885,  pp.  10,  pi.  II.  The  Hessian  fly. 
By  F.  M.  Webster. 

No.  2,  January,  1885,  pp.  12.  Experiments  with  nitro- 
genous, phosphiatic  and  other  fertilizers.  By 
W.  C.  Latta. 

No.  3,  April,  1885,  pp.  8,  pi.  III.  Insects  affecting 
growing  wheat.     By  F.  M.  Webster. 

No.  4,  September,  1885,  pp.  12.  Experiments  with 
wheat.    By  W.  C.  Latta. 

No.  5,  November,  1885,  pp.  12,  pi.  II.  Experiments 
with  small  fruits.    By  James  Troop. 

No.  6,  March,  1886,  pp.  16.  Experiments  with  oats 
and  corn.    By  W.  C.  Latta. 

No.  7,  1886,  pp.  12.  Commercial  fertilizers  and  notes 
on  agricultural  chemistry.     By  R.   B.  Warder. 

No.  8,  August  24,  1886,  pp.  16.  Experiments  with 
wheat.     By  W.  C.  Latta. 

No.  9,  October  30,  1886,  pp.  8,  pi.  I.  The  American 
Meromyza.    By  F.  M.  Webster. 

No.  10,  December  15,  1886,  pp.  8.  Report  of  the  Direc- 
tor of  the  Indiana  State  Horticultural  Experi- 
ment Stations.    By  James  Troop. 

No.  II,  1887,  pp.  4.  Commercial  fertilizers.  By  R.  B. 
Warder. 
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12,  August  25,  1887,  pp.  16.  Experiments  with 
wheat.    By  W.  C.  Latta. 

the   Purdue   University   Agricultural   Experiment 

Station. 

13,  January,  1888,  pp.  16.  Report  on  new  organ- 
ization.    By  Pres.  J.  H.  Smart. 

14,  April,  1888,  pp.  20.  Experiments  with  oats  and 
corn.    By  W.  C.  Latta. 

15,  June,  1888,  pp.  14,  figs.  9.  Concerning  the  po- 
tato tuber.    By  J.  C.  Arthur. 

16,  August,  1888,  pp.  12.  Experiments  with  wheat. 
Crop  rotation.     By  W.  C.  Latta. 

17,  November,  1888,  pp.  4.  Parturient  apoplexy. 
By  T.  D.  Hinebauch. 

18,  January,  1889,  pp.  12,  pi.  L  Experiments  with 
vegetables.     By  James  Troop. 

19,  January,  1889,  pp.  12,  figs.  6.  Spotting  of 
peaches  and  cucumbers.    By  J.  C.  Arthur. 

20,  January,  1889,  pp.  12,  figs.  3,  L  Experiments 
in  cross  fertilization.  II.  The  culture  of  tropical 
ferns.    By  Pierre  Van  Landeghem. 

21,  February,  1889,  pp.  16.  How  to  feed  rationally. 
By  C.  A.  Wulflf. 

22,  March,  1889,  pp.  16.  Commercial  fertilizers. 
By  H.  A.  Huston. 

23,  April,  1889,  pp.  12.  Experiments  with  com.  By 
W.  C.  Latta. 

24,  May,  1889,  pp.  16,  fig.  i,  pi.  I.  Experiments  on 
milk  production.    By  C.  A.  WulflF. 

25,  June,  1889,  pp.  18,  figs.  3.  Entomological  ex- 
periments.   By  F.  M.  Webster. 

26,  July,  1889,  pp.  20,  figs.  9.  Wheat  rust.  By  H. 
L.  BoUey. 

27,  August,  1889,  pp.  12.  Field  experiments  with 
wheat.    By  W.  C.  Latta. 

28,  September,  1889,  pp.  24,  figs.  7.  Smut  of  wheat 
and  oats.    By  J.  C.  Arthur. 

29,  December,  1889,  pp.  44,  plates  XIX.  Grasses 
of  Indiana.    By  James  Troop. 

30,  Februarv,  1890,  pp.  12,  figs.  2.  Influenza.  Bv 
T.  D.  Hinebauch. 
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Bulletin  No   31,  April,  i8go,  pp.  22,  figs.  13.    Experiments  with 

small  fruits  and  vegetables.    By  James  Troop. 

♦Bulletin  No.  32,  July,   1890,  pp.  22.    (i)   Treatment  of  smut  in 

wheat,  by  J.  C.  Arthur.  (2)  Field  experiments 
with  wheat,  by  W.  C.  Latta.  (3)  A  note  on  two 
inferior  fertilizers,  by  C.  S.  Plumb. 

♦Bulletin  No.  33,  October,   1890,  pp.  23-54,  fig.   i.     Small  fruits, 

by  James  Troop.    Entomological  notes,  by  F.  M. 
Webster.     The  absorptive  power  of  soils,  by  H. 
A.  Huston  and  Arthur  Goss. 
Bulletin  No.  34,  vol.  II,  February,   1891,  pp.  55-80.     (i)   Sugar 

beets,  by  H.  A.  Huston.  (2)  Field  experiments 
with  commercial  fertilizers  and  manure  on  bar- 
ley and  oats,  by  W.  C.  Latta.  (3)  Tests  of 
vegetables,  by  James  Troop. 

♦Bulletin  No.  35,  March,  1891,  pp.  81-108,  figs.  2-4.     Loose  smut 

of  oats.    By  J.  C.  Arthur. 

♦Bulletin  No.  36,  vol.  II,  August,   1891,  pp.   109-138.     (i)   Field 

experiments  with  wheat.  (2)  Testing  grain,  by 
W.  C.  Latta.  (3)  Wheat  scab,  by  J.  C.  Arthur. 
(4)  Forms  of  nitrogen  for  wheat,  by  H.  A. 
Huston. 

'^'Bulletin  No.  37,  vol.  II,  December,  1891,  pp.  139-150,  (i)  Steer 

feeding.  A  comparison  of  cut  with  uncut 
clover,  by  C.  S.  Plumb.  (2)  Composition  and 
valuation  of  Indiana  feeding  stuflfs,  by  H.  A. 
Huston. 

♦Bulletin  No.  38,  vol.  Ill,  March,  T892,  pp.  29,  plate  I.     (i)  Small 

fruits.  (2)  Treatment  of  powdery  mildew  and 
black  rot.      (3)   Vegetables.     By  James  Troop. 

♦Bulletin  No.  39,  vol.   Ill,  April,   1892,  pp.  31-62,  plates  II,  III. 

(i)  Field  experiments  with  corn,  by  W.  C.  Lat- 
ta.    (2)    Sugar  beets,  by  H.  A.  Huston.     (3) 
Diseases  of  the  sugar  beet  root,  by  J.  C.  Arthur. 
Bulletin  No.  40,  vol.  Ill,  June,  1892,  pp.  63-82,  fig.  i.     The  silo 

and  silage  in  Indiana.    By  C.  S.  Plumb. 
Bulletin  No.  41,  vol.  Ill,  August,  1892,  pp.  83-102.  (i)  Field  ex- 
periments with    wheat,    by  W.   C.  Latta.      (2) 
Forms  of  nitrogen  for  wheat,  by  H.  A.  Huston. 

♦Bulletin  No.  42,  vol.  Ill,  November,   1892,  pp.   103-118,  figs.  4. 

The  potato:  The  relation  of  number  of  eyes  on 
the  seed  tuber  to  the  product.    By  J.  C.  Arthur. 
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♦Bulletin  No.  43,  vol.  IV,  March,  1893,  pp.  20.  (a)  Field  experi- 
ments with  corn,  by  W.  C.  Latta.  (b)  The 
sugar  beet  in  Indiana,  by  H.  A.  Huston. 

♦Bulletin  No.  44,  vol.   IV,  May,   1893,  pp.  21-44,  figs.  4.     Dairy 

experiments.    By  C.  S.  Plumb. 

♦Bulletin  No.  45,  vol.  IV,  August,  1893,  pp.  45-65.  Field  experi- 
ments with  wheat,  by  W.  C.  Latta.  Forms  of 
nitrogen  for  wheat,  by  H.  A.  Huston. 

Bulletin  No.  46,  vol.  IV,  September,  1893,  pp.  66-85,  fi&-  i-     (^) 

A  modification  of  Grandeau's  method  for  the 
determination  of  humus.  (2)  Preliminary  in- 
vestigation relating  to  the  determination  of 
"crude  fibre,"  by  H.  A.  Huston  and  W.  F.  Mc- 
Bride. 

♦Bulletin  No.  47,  vol.  IV,  November,  1893,  pp.  86-101,  figs.  2.    (i) 

Does  it  pay  to' shelter  milch  cows  in  winter?  (2) 
Upon  skim  milk  as  a  food  for  calves.  By  C  S. 
Plumb. 

♦Bulletin  No.  48,  vol.    V,   January,    1894,   pp.    14.     Experiments 

with  small  fruits.    By  James  Troop. 

♦Bulletin  No.  49,  vol.  V,  March,  1894,  pp.  15-40,  figs.  3.     Sugar 

beets.    By  H.  A.  Huston. 

♦Bulletin  No.  50,  vol.  V,  April,  1894,  pp.  41-56.  Field  experi- 
ments with  corn  and  oats.    By  W.  C.  Latta. 

♦Bulletin  No,  51,  August,  1894,  pp.  57-80.     (i)  Field  experiments 

with  wheat,  by  W.  C.  Latta  and  Geo.  R.  Ives. 
(2)  Forms  of  nitrogen  for  wheat,  by  H.  A. 
Huston. 

♦Bulletin  No.  52,  vol.  V,   November,    1894,    pp.    81-113,   figs.   4, 

plates  IV.  Wild  or  prickly  lettuce.  By  J.  C. 
Arthur. 

♦Bulletin  No.  53,  vol.  V,  December,   1894,     pp.     115-130,  figs.  7, 

plates  V,  VI.  Horticulture  and  entomology.  By 
James  Troop. 

♦Bulletin  No.  54,  vol.  VI,  February,  1895,  pp.  8,  plates  II,  fig.  I. 

New  chemical  apparatus.     By  H.  A.  Huston. 

Bulletin  No.  55,  vol.  VI,  March,  1895,  pp.  9-56,  fig.  i.  Experi- 
ments with  small  fruits,  by  James  Troop.  Ex- 
periments with  com  and  oats.  By  W.  C.  Latta 
and  George  R.  Ives. 
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Bulletin  No.  56,  vol.  VI,  August,  1895,  pp.  57-80.  Field  experi- 
ments with  wheat.  By  W.  C.  Latta  and  S.  P. 
Carithers.  Potato  scab  and  its  prevention.  By 
J.  C.  Arthur. 

♦Bulletin  No.  57,  vol.  VI.  November,  1895,  pp.  81-100,  figs,  2-6, 

plates  III-IV.  The  improvement  of  unproduc- 
tive black  soil.     By  H.  A.  Huston. 

♦Bulletin  No.  58,  vol.  VII,  February,  1896,  pp.  10.     Hog  cholera 

and  swine  plague  in  Indiana.  By  A.  W.  Bitting. 
Bulletin  No.  59,  vol.  VII,  1896,  pp.  13-40,  plates  VIII,  figs.  24. 

Bacteriosis  of  Carnations.  By  J.  C.  Arthur  and 
H.  L.  Bolley. 

♦Bulletin  No.  60,  vol.  VII,  April,  1896,  pp.  41-54,  plates  IX-XIV, 

figs.  25-31.  The  American  persimmon.  By 
James  Troop  and  O.  M.  Hadley. 

♦Bulletin  No.  61,  vol.  VII,  August,  1896,  pp.  55-70.    Field  exper- 

ments  with  wheat.  By  W.  C.  Latta  and  W.  B. 
Anderson. 

♦Bulletin  No.  62,  vol.  VII,  October,   1896,  pp.  71-96,  figs.  32-42. 

The  udder  of  the  cow.    By  C.  S.  Plumb. 

♦Bulletin  No.  63,  vol.   VII,    December,    1896,    pp.    97-116,    plates 

XV-XVI.     Bovine  tuberculosis  in  Indiana.     By 

A.  W.  Bitting. 

Bulletin  No.  64,  vol.  VIII,  April,  1897,  pp.  i6.     Field  experiments 

with  corn,  oats  and  forage  plants.  By  W.  C. 
Latta  and  W.  B.  Anderson. 

Bulletin  No.  65,  vol.    VIII,    June,    1897,    pp.    17-36,    plates    IL 

Formalin  for  prevention  of  potato  scab.  By  J. 
C.  Arthur. 

Bulletin  No.  66,  vol.  VIII,  October,  1897,  pp.  37-60,  plates  III 

and    IV,    fig.    I.      Indoor   lettuce   culture.      By 

William  Stuart.     Condensed  edition  also,  8  pp. 

♦Bulletin  No.  67,  vol.  VIII,  December,   1897,  pp.  61-70.     Wheat 

and  corn  as  food  for  pigs.    C.  S.  Plumb  and  W. 

B.  Anderson. 

Bulletin  No.  68,  vol.  IX,  March,  1898,  pp.  32,  figs.  13.    The  sugar 

beet  in  Indiana.  By  H.  A.  Huston  and  J.  M. 
Barrett. 

Bulletin  No.  69,  vol.   IX.   March,    1898,  pp.    33-40.     Insecticides, 

fungicides  and  spraying.     By  James  Troop. 
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Bulletin  No.  70,  vol.  IX,  1898,  pp.  41-52,  figs.  14-16.  The  rela- 
tion of  water  supply  to  animal  diseases.  By  A. 
W.  Bitting. 

Bulletin  No.  71,  vol.  IX,  June,   1898,  pp.  53-64.     I.     Corn  meal 

and  shorts  as  food  for  pigs.  By  C.  S.  Plumb 
and  W.  B.  Anderson.  II.  Skim-milk  as  food 
for  young  chickens.     By  W.  B.  Anderson. 

Bulletin  No.  72,  vol.  IX,  August,  1898,  pp.  65-76.  Field  experi- 
ments with  wheat.  By  W.  C.  Latta  and  W.  B. 
Anderson. 

Bulletin  No   73,  vol.  IX,   October,   1898,  pp.  77-92,  figs.   17-19. 

Tests  of  strawberries,  raspberries,  blackberries, 
grapes.     By  James  Troop. 

Bulletin  No.  74,  vol.  IX,   November,   1898,  pp.  93-100,  figs.  20, 

plates  I-VI.  A  native  white  bedding  plant.  By 
J.  C.  Arthur. 

Bulletin  No.  75,  vol.  X,  January',  1899,  pp.  1-20,  fig.  i.     The  su- 
gar beet  in  Indiana  in  1898.     By  H.  A.  Huston 
and  A.  H.  Bryan. 
♦Bulletin  No.  76,  vol.  X,  March,  1899,  pp.  21-28.     Skim  milk  as 

a  food  for  young  growing  chickens.  By  W.  B. 
Anderson. 

Bulletin  No.  yj,  vol.  X,  March,  1899,  pp.  29-44.  Field  experi- 
ments with  corn.  By  W.  C.  Latta  and  W.  B. 
Anderson. 

Bulletin  No.  78,  vol.  X,  May,  1899,  pp.  45-52.     Figs.  2-4.     The 

San  Jose  and  other  scale  insects,  and  the  In- 
diana nursery  inspection  law.  By  James  Troop. 

Bulletin  No.  79,  vol.  X,  June,    1899,  pp.  53-62.     Roots  as   food 

for  pigs.  By  C.  S.  Plumb  and  H.  E.  Van  Nor- 
man. 

Bulletin  No.  80,  vol.  X,   September,   1899,  pp.  63-76,  figs.   5-12. 

Sheep  scab.     By  A.  W.  Bitting. 

Bulletin  No   81,  vol.  X,  December,  1899,  pp.  77-92.     Field  tests 

with  fertilizers  on  heavy  clay  lands.  By  H.  A. 
Huston. 

Bulletin  No.  82,  vol.   X,    March,    1900,   pp.   93-106.     Roots   and 

other  succulent  foods  for  swine.  By  C.  S.  Plumb. 

Bulletin  No.  83,  vol.  X,  August,  1900,  pp.  107-114.    Test  of  small 

fruits.     By  James  Troop. 

Bulletin  No.  8j|,  vol.  X,  September,  1900,  pp.  1 15-142,  plates  III, 

graphic  charts  III.  Growing  lettuce  with  chem- 
ical fertilizers.     Bv  William  Stuart. 
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Bulletin  No.  85,  vol.  X,  October,   1900,  pp.    143-150.     Chrysan- 
themum rust.    By  J.  C.  Arthur. 
Bulletin  No.  86,  vol.  X,  December,   1900,  pp.   151-158.     On  the 

amount  of  water  in  slop  fed  fattening  pigs.    By 

C.  S.  Plumb  and  H.  E.  Van  Norman. 
Bulletin  No.  87,  vol.  XI,  March,  1901,  pp.   1-26.     Formalin  as  a 

preventive  of  oats  smut.    By  William  Stuart. 
Bulletin  No.  88,  vol.    XI,    May,    1901,    pp.    27-38.      Systems    of 

cropping  with  and  without  fertilization.     By  W. 

C.  Latta  and  J.  H.  Skinner. 
Bulletin  No.  89,  vol.  XI,  July,  1901,  pp.  39-69.     The  production 

and  delivery  of  milk  in  cities.  By.  A.  W.  Bitting. 
Bulletin  No.  90,  vol.  XI,  October,  1901,  pp.  70-82.     Tankage  as 

a  food  for  pigs.     By  C.   S.   Plumb  and  H.  E. 

V'an  Norman. 
Bulletin  No.  91,  vol.  XI,  January,   1902,  pp.  83-106.     Figs.  2-5. 

The  modern  silo.    By  C.  S.  Plumb. 
Bulletin  No.  92,  vol.   XI.     April,    1902,   pp.    101-116.     Fertilizer 

tests  on  tomatoes.    By  H.  A.  Huston. 
Bulletin  No.  93,  vol.  XI,  June,  1902,  pp.  1 17-123.     The  influence 

of  Condimcntal   stock   food  in   fattening  swine. 

By  C.  S.  Plumb. 
Bulletin  No.  94,  vol.  XII,  February,  1903,  pp.  1-88.    Illustrations 

15.     Diseases  of  sheep.     By  A.  W.  Bitting  and 

R.  A.  Craig. 
Bulletin  No.  95,  vol.   XII,   March,    1903,   pp.    1-31,   Plates   I-IV, 

Figs.    1-5.      The   improvement    of   unproductive 

black  soils.     Bv  H.  A.  Huston. 
Bulletin  No   96,  vol.  XII,  July,  1903,  pp.  1-36.     Figs.  1-8.     The 

care  of  milk  and  butter  making  on  the   farm. 

Bv  H.  E.  V^an Norman. 
Bulletin  No.  97,  vol.  XII,  October,  1903,  pp.  37-42.    On  the  value 

of   distillery   dried   grains   as   a    food    for   work 

horses.     By  C.  S.  Plumb. 
Bulletin  No.  98,  vol.    XII.     January,    1904,   pp.   43-56.      Fig.    i, 

plates   I-\l.     Three    edible    toadstools.      By  J. 

C.  Arthur. 
Bulletin  No.  99,  vol.  XII,  M?rch.  1904,  pp.  57-68.    Tests  of  small 

fruits.     By  James  Troop. 
Bulletin  No.   100,  vol   XII,   September,    1904,   pp.  69-204.     Illus- 
trations 23.    Diseases  of  swine.    By  R.  A.  Craig 

and  A.  W.  Bitting. 


36 
FINANCIAL  STATEMENT. 


Treasurer's  Report. 

Receipts  from  Experiment  Station  funds  for  the  year  ending 
June  30,  1904: 

Balance  from  improvement  fund  June  30,  1903     -        -    $     831  33 
From  United  States  Treasurer        -        -        -        -  15,000  00 

From  Experiment  Farm    ------         1,585  39 

Total        -        - 


$17,416  J2 
James  M.  Fowler, 

Treasurer  Board  of  Trustees* 


Secretary's  Report. 

The  Agricultural  Experiment  Station  of  Indiana  in  account 
with  the  United  States  for  the  year  ending  June  30,  1904 : 


Received  from  the  United  States  Treasurer 

Salaries         - 

Labor       -        -        

Publications  ----- 

Postage  and  Stationery     -        -        -        - 

Freight  and  Express      -        -        -      - 

Heat,  Light,  Water  and  Power 
Chemical  Supplies         _        -        -        - 
Seeds,  Plants  and  Sundry  Supplies  - 
Fertilizers     ------ 

Feeding  Stuffs         ----- 

Library         ------ 

Tools,  Implements  and  Machinery    - 
Furniture  and  Fixtures  -        -        - 

Scientific  Apparatus  -        -        -        - 

Live  Stock  ------ 

Traveling   Expenses         _        -         _        - 
Contingent  Expenses       -        -        -        - 

Buildings  and  Repairs  -        -        -        - 

Total 


Dr. 


Cr. 


$15,000  00 


$15,000  00 


$  7.779  50 

.  3.504  79 

769 

32 

107 

5» 

115 

61 

249  71 

6 

30 

535  09 

I 

00 

1,290 

65 

93 

46 

126 

52 

8 

00 

0 

00 

37 

00 

191 

06 

19  90 

164 

51 

$15,000  DC 


The  above  is  a  correct  statement  of  expenditures  from  the 
Station  Fund  for  the  year  ending  June  30,  1904. 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees. 
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Improvement   Fund,   Experiment   Farm   for  the   year  ending 
June  30,  1904: 


Dr. 


Balance  June  30,  1903     - 
Farm  Receipts  for  1904 
Salaries    -        -       •  - 
Labor  ----- 

Publications      -         -         -         - 
Postage  and  Stationery 
Freight  and  Express 
Heat,  Light,  Water  and  Power     - 
Chemical  Supplies    -         -         - 
Seeds,  Plants  and  Sundry  Supplies 
Fertilizers         -         .         -         _ 
Feeding  Stuffs  -         _         . 

Library    ----- 
Tools,  Implements  and  Machinery 
Furniture  and  Fixtures    - 
Scientific  Apparatus      -         -         - 
Live  Stock       -        -         -        - 
Traveling  Expenses       -         -         - 
Contingent  Expenses 
Buildings  and  Repairs 
*Balance         -         _         -         -         - 


$     831  33 
i>585  39 


$ 


Cr. 


32 

06 

254  75 

24  50 

19  25 

10 

27 

II 

66 

25  24 

42 

60 

0 

00 

515 

10 

lOI 

05 

61 

75 

0 

00 

0 

00 

18 

Ql 

I 

20 

62 

00 

183  65 

1,052 

73 

Total 


!$  2,416  72  $  2,416  ^2 


The  above  is  a  correct   statement  of  expenditures   from  the 
Improvement  Fund  for  the  year  ending  June  30,  1904. 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees. 


'Covered  by  outstanding  liabilities. 
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Summary  of  Total  Receipts  and  Expenditures  of  the  Station 

for  the  Year  Ending  June  30,   1904. 


Dr. 

Cr. 

Balance  from  year  previous    - 

_ 

$      831 

33 

Received  from  U.  S.  Gov.  Hatch  Fund 

15,000 

00, 

Receipts  from  sale  of  Farm  products, 

etc. 

1.58s 

39^     0        , 

Salaries         .        _        _        -        - 

- 

$  7.8"  56 

Labor       ------ 

- 

3759  54 

Publications           -         -         -         - 

- 

793  8-' 

Postage  and  Stationery    -        -         - 

- 

12683 

Freight  and  Express     -         -         - 

- 

125  88 

Heat,  Ligbt,  Water  and  Power 

- 

261  37 

Chemical   Supplies         -         -         - 

- 

31  54 

Seeds,  Plants,  and  Sundry  Supplies 

- 

577  ^^) 

Fertilizers     -         -         -         -         - 

- 

1  00 

Feeding  stuffs     -         -         -         - 

- 

1,805  75 

Library              ----- 

- 

194  5> 

Tools,  Implements  and  Machinery 

- 

188  27 

Furniture  and  Fixtures    -         -         - 

- 

8  00 

Scientific  Apparatus      -        -        - 

- 

0  00 

Live  Stock       ----- 

- 

55  91 

Traveling  Expenses 

- 

192  26 

Contingent  Expenses        -         -         - 

- 

81  90 

P»uildings  and  Repairs 

- 

348  16 

*  Balance  Carried  Over      -         -         - 

^ 

1,052  73 

Total       ----- 

$17,416  72 

$17,416    J2 

^Covered  by  outstanding  liabilities. 
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EIGHTEENTH  ANNUAL  REPORT 

OF  THS 

PURDUE  UNIVERSITY  AGRICULTURAL  EXPERIMENT 

STATION. 

For  thb  Year  Ending  Junk  30,  1905. 


REPORT  OP  THE  DIRECTOR. 


To  President  W.  E.  Stone. 

Sir: — I  take  pleasure  in  submitting  herewith  the  Eighteenth 
Annual  Report  of  the  Indiana  Agricultural  Experiment  Station. 
This  includes  a  summary  of  the  work  of  the  different  departments 
for  the  year  ending  June  30,  1905,  a  financial  statement  of  the  re- 
ceipts and  expenditures  from  the  Hatch  and  Miscellaneous  funds 
during  the  same  time  and  a  financial  statement  of  the  State  Agricul- 
tural Experiment  fund  for  the  year  ending  October  31,  1905. 

Reorganisation  of  the  Work. 

On  July  I,  1904,  two  very  important  changes  were  made  in  the 
organizatbn  of  the  work  of  the  Station.  At  that  time  the  Station 
was  relieved  of  the  care  and  management  of  the  Farm,  the  same 
being  take  over  by  the  Unhrersity.  By  comparing  the  financial  report 
included  herewith,  with  that  of  last  year,  it  will  be  seen  that  this 
change  has  resulted  in  a  saving  to  the  Station  of  over  $3,000  in  the 
items  of  labor  and  feeding  stuffs  alone.  It  is  to  be  noted,  however, 
that  something  Uke  $1,000  of  this  is  offset  by  a  decrease  in  the  sale 
of  farm  products.  Everything  considered,  the  Station  has  bene- 
fited by  this  change  to  the  extent  of  fully  $2,000  per  annum. 

Another  change  of  even  greater  importance  was  the  placing  of 
the  business  of  the  State  Chemist's  office  under  the  Station  organiza- 
tion instead  of  direct  University  control,  as  had  been  the  case  in  the 
past.  As  there  is  usually  a  balance  of  two  or  three  thousand  dollars 
per  annum  from  this  source,  above  all  expenses  of  administering  the 
work,  the  Station  has  benefited  to  this  extent  by  this  change.  The 
annual  report  of  the  fertilizer  control  work,  of  which  the  work  of 
the  ofiice  consists  almost  exclusively,  will  hereafter  be  published  as 
one  of  the  regular  Station  bulletins. 


State  Appropriation. 

By  far  the  most  important  single  event  that  has  occurred  in  the 
history  of  the  Station  since  its  organization,  was  the  $25,000  annual 
appropriation  made  at  the  last  session  of  the  state  legislature.  This 
appropriation  has  made  possible  a  very  much  needed  extension  of  the 
work  and  will  without  doubt  result  in  very  great  benefit  to  the  farm- 
ers of  the  state.  The  full  text  of  the  law  creating  this  appropriation 
is  given  below. 

Smith  Act. 

"An  Act  for  the  advancement  of  agriculture ;  providing  for  re- 
search and  investigation  in  connection  with  the  production  of  farm 
products  and  stock  raising,  and  making  an  annual  appropriation 
therefor. 

Section  i.  Be  it  enacted  by  the  General  Assembly  of  the  State 
of  Indiana,  That,  in  order  to  aid  in  acquiring  and  diffusing  among 
the  people  of  the  State  of  Indiana,  useful  and  practical  information 
on  subjects  connected  with  agriculture  and  to  promote  sdentiiic 
investigation  respecting  the  principles  of  agriculture  and  of  agricul- 
tural science,  the  following  sums  of  money  are  hereby  appropriated 
to  Purdue  University;  for  the  fiscal  year  ending  October  31st,  1905: 
$5,000,  and  $25,000  annually  thereafter,  said  sums  to  be  pa3rable 
quarterly  out  of  any  moneys  in  the  treasury  belonging  to  the  general 
fund  not  otherwise  appropriated,  the  same  to  be  expended  as  herein- 
after provided. 

Section  2.  The  sum  of  $5,000  available  during  the  current  year, 
to  be  expended  at  the  discretion  of  the  director  of  the  experiment 
station  of  said  university,  to  advance  the  general  purposes  herein- 
after specified. 

Said  sum  annually  appropriated  shall  be  expended  by  the  agri- 
cultural experiment  station  of  said  university  and  in  connection  with 
the  work  of  such  departments  along  general  lines,  as  follows,  to-wit : 

$5,000  in  conducting  experiments  in  live  stock  feeding,  having 
particular  regard  for  beef  production. 

$5,000  in  conducting  experiments  in  crop  and  soil  improvement, 
including  tests  of  varieties  of  com,  their  adaptability  to  different  soils 
and  different  sections  of  the  state,  and  including  fertilizer  tests. 

$5,000  in  experiments  and  dissemination  of  results  for  the  ad- 
vancement of  the  dairy  interests  of  the  state. 

$10,000  for  the  publication  and  dissemination  of  results  among 
the  people  of  the  state  and  for  advancing  the  experimental  work  of 


the  experiment  station  and  securing  needed  additions  to  equipment 
to  accomplish  the  purposes  of  this  act. 

Section  3.  The  work  outlined  in  this  act  shall  be  carried  out  by 
the  said  department  of  said  university  along  lines  to  be  agreed  upon 
by  the  director  of  such  department  and  an  advisory  committee  of 
three  persons,  one  of  whom  shall  be  appointed  by  the  Com  Growers' 
Association  of  the  State  of  Indiana,  and  one  of  whom  shall  be  ap- 
pointed by  the  Dairymen's  Association  of  the  State  of  Indiana,  and 
one  of  whom  shall  be  appointed  by  the  Live  Stock  Association  of 
the  State  of  Indiana:  Provided,  Said  advisory  committee  shall  be 
entitled  to  no  compensation  for  such  services. 

Section  4.  Whereas,  an  emergency  exists  for  the  immediate 
taking  effect  of  this  act,  the  same  shall  be  in  effect  from  and  after 
its  passage." 

Advisory  Committee. 

In  accordance  with  Section  3,  of  the  Smith  Act,  an  Advisory 
Committee  was  appointed  by  the  State  Com  Growers'  Association^ 
the  State  Dairymen's  Association,  and  the  State  Live  Stock  Associa- 
tion, consisting  of  the  following  named  persons : 

D.  F.  Maish,  Frankfort,  representing  the  State  Corn  Growers' 
Association. 

Samuel  Schlosser,  Pljrmouth,  representing  the  State  Dairymen's 
Association. 

W.  R.  Pleak,  Greensburg,  representing  the  State  Live  Stock 
Association. 

On  April  11,  the  above  Committee  met  with  the  Director  oiF 
the  Station,  at  which  time  the  organization  of  the  State  work  was 
discussed,  and  the  plans  which  are  being  carried  out  at  present 
were  approved.  An  account  of*  the  work  accomplished  up  to  date, 
in  accordance  with  the  plans  approved  at  this  time,  will  be  found 
elsewhere  in  this  report. 

Work  of  the  Station. 

The  work  at  the  central  plant  during  the  year  has  in  general 
been  along  the  same  lines  as  heretofore.  The  increased  funds  have, 
however,  made  possible  a  very  material  increase  in  the  amount  of 
work  accomplished,  as  indicated  by  the  marked  increase  in  output 
of  publications.  A  detailed  account  of  the  work  of  the  different  de- 
partments will  be  found  further  on. 

In  accordance  with  the  provisions  of  the  Smith  Act,  the  $S,ooo 
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available  before  November  i,  1905,  has  all  been  used  in  getting  ready 
for,  and  starting,  the  work  contemplated  in  the  law.  This  has  in- 
volved the  addition  of  several  new  employees,  fitting  up  quarters  for 
them,  and  arranging  for  and  starting  the  work  at  various  places 
in  the  state. 

The  organization  of  the  State  work  has  required  a  large  amount 
of  time  and  thought  on  the  part  of  the  management  of  the  Station 
and  the  heads  of  the  departments  concerned.  It  is  believed,  how- 
ever, that  a  very  satisfactory  organization  has  been  worked  out  and 
that  a  good  beginning  has  been  made. 

In  the  five  stock  feeding  division,  feeding  sheds  are  being  erected 
to  accommodate  the  animals  to  be  fed  next  winter  and  a  competent 
assistant  has  been  employed  to  take  charge  of  this  work  under  the 
direction  of  the  head  of  the  Animal  Husbandry  Department. 

In  the  Dairy  division,  a  competent  man  has  been  employed,  who 
is  at  present  actively  engaged  in  visiting  the  different  creameries 
of  the  state  and  aiding  in  every  way  possible  in  the  improvement  of 
the  methods  employed.  Cooperative  experimental  work  has  also  been 
started  in  several  places  in  the  state. 

In  the  soil  and  crop  improvement  division  much  work  has  al- 
ready been  done  in  the  way  of  starting  experiments  in  many  places 
in  the  state.  Competent  assistants  have  been  provided  for  this  work 
and  there  is  every  reason  to  believe  that  valuable  results  will  be  se- 
cured in  the  near  future. 

The  farmers  of  the  state  are  taking  great  interest  in  the  exten- 
sion work  and  no  difficulty  is  being  experienced  in  securing  volun- 
teers to  conduct  cooperative  experiments.  In  fact,  many  more  farm- 
ers are  requesting  sudi  work  than  can  be  accommodated.  Most  of 
the  work  so  far  arranged  is  on  the  basis  of  variety  and  fertilizer  tests, 
etc.,  for  a  single  season,  but  in  a  number  of  {4aces  where  satisfactory 
conditions  for  systematic,  scientific  work  are  present,  arrangements 
have  been  made  for  series  of  investiffations  in  soil  and  crop  improve- 
ment to  run  for  a  number  of  years.  This  class  of  work  will  be  close- 
ly supervised  by  experts  from  the  Station.  The  Station  has  been 
very  fortunate  in  this  connection  in  securing  the  active  cooperation 
of  several  former  students  of  the  University  and  other  persons  hav- 
ing the  necessary  scientific  training  and  means  to  insure  the  success 
of  such  work.  There  can  be  little  doubt  that  such  investigations  must 
ultimately  result  in  much  good  to  the  farming  and  other  interests  of 
the  state.  It  will,  of  course,  take  several  years  to  solve  many  of  the 
problems  involved,  but  the  results  finally  secured  should  certainly 
be  well  worth  the  time  and  trouble  required. 

During  the  time  covered  by  this  report,  cooperative  work  has 


been  started  in  183  places  in  78  of  the  counties  of  the  state.    The 
following  is  a  classified  list  of  this  work  in  progress  July  i.  1905: 

COOPERATIVE  WORK  IN  PROGRESS  JULY  I,  1905. 

Agricultural  Department. 

I.    Breeding  Com  for  Higher  Feeding  Value. 


Name. 

P.  0.  Address. 

County. 

J.  V.  McKnight, 

Veedersburg, 

•    Fountain. 

L.  B.  Clore, 

Franklin, 

Johnson. 

J.  D.  Whitesides, 

Franklin, 

Johnson. 

H.  M.  Stout, 

Trafalgar, 

Johnson. 

Jacob  Orth  &  Sons, 

Edwards, 

Vigo. 

2.    Breeding  Com  for  General  Seed  Purposes. 

L.  B.  Clore, 

Franklin, 

Johnson. 

H.  M.  Stout, 

Trafalgar, 

Johnson. 

Q.  A.  Blankenship, 

Paragon, 

Morgan. 

J.  H.  Goss, 

Paragon, 

Morgan. 

S.  W.  Little  Coal  Co., 

Littles, 

Pike. 

Worth  Osbom, 

Winchester, 

Randolph. 

C.  L.  Mace  &  Son, 

Scottsburg, 

Scott. 

Prof.  E.  E.  Reynolds, 

LaFayette, 

Tippecanoe. 

P.  P.  Hoopergardner, 

Ossian, 

Wells. 

3.    Tests  of  Varieties  of  Com. 

Lorenzo  Tinkham, 

Monroe, 

Adams. 

Robt.  D.  Beevy, 

Decatur, 

Adams. 

W.  F.  Johnson, 

Monroeville, 

Allen. 

George  V.  Kell, 

Huntertown, 

Allen. 

A.  J.  Steury, 

New  Haven, 

Allen. 

T.  E.  Ellison, 

Fort  Wayne, 

Allen. 

0.  E.  Cook, 

Taylorsville, 

Bartholomew. 

C.   E.  Talkington, 

Elizabethtown, 

Bartholomew. 

J.  D.  Hooker, 

Talbot, 

Benton. 

Grant  Schneck, 

Lebanon, 

Boone. 

Ottis  Crane, 

Lebanon, 

Boone. 

J.  C.  Setser, 

Helms, 

Brown. 

Wm.  R.  Myer, 

Yeoman, 

Carroll. 

Lloyd  Wolverton, 

Flora, 

Carroll. 

G.  W.  Winiger, 
Ulysses  Adams, 
D.  L.  Goss, 
A.  L.  Cook, 
J.  W.  Kemp, 
J.  C.  Fairhurst, 
A.  B.  Osman, 
J.  E.  Peek, 
R.  H.  Martin, 
Simon  Zinser, 
O.  J.  Butler, 
W.  M.  Sharp, 
Walter  Mertz, 

C.  O.  Spencer, 

D.  B.  Blazer, 
Jos.  Laudrey, 
Henry  Lammers, 
W.  C.  Gates, 

C.  F.  Kerr, 
Spronson  Wilson, 
C.  H.  Carwile, 
Paul  Miller, 
Geo.  W.  Klipple, 
H.  L.  Harsh, 
J.  E.  Henderson, 
W.  S.  Glessner, 
Jesse  Clanin, 
W.  G.  Jones, 
Miss  Marcia  Ogle, 
Lincoln  Cox, 
Geo.  B.  Quibbeman, 
J.  S.  Pfrimmer, 
Geo.  .W.   Christie, 
R.  S.  Cline, 

E.  R.  Hines, 
U.  G.  Garrett, 
John  Buckingham, 
J.  M.  Settlemeyer, 
Roy  Strouse, 

M.  E.  Lutes, 
J.  B.  Johnson, 
A.  L.  Bank, 
M.  E.  Harkins, 
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Galveston, 

Cass. 

Marysville, 

Clark. 

Borden, 

Clark. 

Frankfort, 

Clinton. 

Klirklin, 

Clinton. 

Plainville, 

Daviess. 

Plainville, 

Daviess. 

Washington, 

Daviess. 

Moores  Hill. 

Dearborn. 

Guilford, 

Dearborn. 

Greensburg, 

Decatur. 

Westport, 

Deciitur. 

Corunna, 

DeKalb. 

Muncie, 

Delaware. 

Eaton, 

Delaware. 

Yorktown, 

Delaware. 

Holland, 

Dubois. 

Lyons   Station, 

Fayette. 

Connersville, 

Fayette. 

Covington, 

Fountain. 

Covington, 

Fountain. 

New  Trenton, 

Franklin. 

Brookville, 

Franklin. 

Rochester, 

Fulton. 

Akron, 

Fulton. 

Swayzee, 

Grant. 

Swayzee, 

Grant. 

Lyons, 

Greene. 

Lyons, 

Greene. 

Sheridan, 

Hamilton. 

New  Salisbury, 

Harrison. 

Corydon, 

Harrison. 

Hadley, 

Hendricks. 

Coatesville, 

Hendricks. 

New  Castle, 

Henry. 

Kokomo, 

Howard. 

Huntington, 

Huntington. 

Huntington, 

Huntington. 

Huntington, 

Huntington. 

Freetown, 

ackson. 

• 

Crothersville, 

ackson. 

Wheatfield, 

Jasper. 

Portland, 

Jay. 

II 


T.  S.  Roseberry, 
Jacob  Snyder, 
G.  W.  Bowman, 
J.  W.  Yoke, 

A.  T.  Cook, 

C.  B.  Benjamin, 
Michael  Schreiber, 
L.  A.  Warner, 
John  Granzow, 
W.  G.  Osborn, 
Ralph  Stipp, 
U.  C.  Reeves, 
Thomas  J.  King, 
Chas.  Fumasyk 
Dr.  J.  M.  Beraner, 
G.  C.  Graverson, 
Ray  Kennedy, 
L.  B.  Hunt, 
Ed.  Henderson, 
E.  E.  Crouder, 
J.  W.  Kunkel, 

E.  B.  Welsheimer, 
R.  E.  Anderson, 
Q.  Blankenship, 
Warren  Myers, 

B.  A.  Constable, 

F.  J.  Darrow, 
L.  E.  Thomas, 
Henry  Cox, 
M.  H.  Brown, 
S.  W.  Little, 

A.  B.  Lantz, 
Wm.  J.  Johnson, 
L.  W.  Wade, 

S.  Chapman, 
Louis  Staddon, 
T.  C.  O'Hair, 
P.  R.  Williams, 
E.  H.  Ellis, 
Hezekiah  Fowler, 
Worth  Osborn, 

B.  F.  Lucas, 
R.  P.  Lamb, 


Deputy, 

Jefferson. 

Kent, 

Jefferson. 

Grayford, 

.  ennings. 

Acton, 

.  bhnson. 

Warsaw, 

Kosciusko. 

LeRoy, 

Lake. 

Cedar  Lake, 

Lake. 

Hanna, 

LaPorte. 

T^  Porte, 

LaPorte. 

Wanatah, 

LaPorte. 

Bedford, 

Lawrence. 

Markleville, 

Madison. 

Alexandria, 

Madison. 

Valley  Mills, 

Marion. 

Indianapolis, 

Marion. 

Bremen, 

Marshall. 

Dover  Hill, 

Martin. 

Amboy, 

Miami. 

Wagoner, 

Miami. 

Bunkerhill, 

Miami. 

Wingate, 

Montgomery 

Crawfordsville, . 

Montgomery. 

Martinsville, 

Morgan. 

Paragon, 

Morgan. 

Kentland, 

Newton. 

Goodland, 

Newton. 

Kendallville, 

Noble. 

Kendallville, 

Noble. 

French  Lick, 

Orange. 

Velpen, 

Pike. 

Littles, 

Pike. 

Valparaiso, 

Porter, 

New  Harmony, 

Posey. 

Wadesville, 

Posey. 

Winamac, 

Pulaski. 

Monterey, 

Pulaski. 

Greencastle, 

Putnam. 

Cloverdale, 

Putnam. 

Greencastle, 

Putnam. 

Union  City, 

Randolph. 

Winchester, 

Randolph. 

Lynn, 

Randolph. 

Milan, 

Ripley. 
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W.  M.  Turner, 
Louis  Pfieffer, 
W.  B.  Calvert, 
W.  E.  Everhart, 
A.  G.  Mace, 
Bert  Boats, 
Mel  Swallow, 
J.  F.  Schraeder, 

A.  O.  Glass, 
Prank  Heilman, 

B.  Sarber, 

F.  G.  Salisbury, 
Clinton   Murdock, 
F.  M.  Cunningham, 
Peter  Nance, 

E.  M.  Elliott, 
Jas.  McNeeley, 
Willie  Essig, 

C.  G.  Clem, 

J.  N.  McMahan, 
Wm.   McDowell, 
Louis  Seiffert, 
H.  H.  James, 
Henry  Watkins, 
B.  W.  Dickens, 
Jos.  W.  Heher, 
Wm.  P.  Aiken, 
W.  O.  Huston, 
S.  Chastain, 
Thomas  Cain, 

F.  O.  Underbill, 
A.   L.   Baldwin, 
Chas.  Raber, 
M.  E.  Teeter, 
L.  McDonald, 
Hiram  Wise, 
Guy  McMuUen, 
J.  D.  Sherwood, 
Lewis  Mishler, 
W.  H.  Favinger, 


Sunman, 

Ripley. 

New  Carlisle, 

St.  Joseph. 

South  Bend, 

St.  Joseph. 

Austin, 

Scott. 

Lexington, 

Scott. 

Shelbyville, 

Shelby. 

Rockport, 

Spencer. 

Hamlet, 

Starke, 

Culver, 

Starke. 

North  Judson, 

Starke. 

Knox, 

Starke. 

Orland, 

Steuben. 

Sullivan, 

Sullivan. 

Sullivan, 

Sullivan. 

LaFayette, 

Tippecanoe. 

LaFayette, 

Tippecanoe. 

Ashgrove, 

Tippecanoe. 

Tipton, 

Tipton. 

Windfall, 

Tipton. 

Liberty, 

Union. 

Inglefield, 

Vanderburg. 

Evansville, 

Vanderburg. 

Hillsdale, 

Vermillion. 

Lewis, 

Vigo. 

Lafountaine, 

Wabash. 

North  Manchester, 

Wabash. 

Newburg, 

Warrick. 

Salem, 

Washington. 

Campellsburg, 

Washington. 

Economy, 

Wayne. 

Greens  Fork, 

Wayne. 

Webster, 

Wayne. 

Bluffton, 

Wells. 

Monticello, 

White. 

Monticello, 

White. 

Idaville, 

White. 

Idaville, 

White. 

Columbia  City, 

Whitley. 

Collamer, 

Whitley. 

Churubusco, 

Whitley. 

4.     Methods  of  Cultivating  Com. 
Senator  R.  W.  Moss,      Ashboro,  Clay. 
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5.    Tests  of  Leading  Varieties  of  Winter  Wheat. 


W.  A.  Toms, 

Straughn, 

Henry. 

C.  P.  VoUe, 

Edwardsport, 

Knox. 

G.  C.  Graverson, 

Bremen, 

Marshall. 

C.  L.  Mace  &  Son, 

Scottsburg, 

Scott. 

Jacob  Orth  &  Sons, 

Edwards, 

Vigo. 

6.    Tests  of  Leading  Varieties  of  Soy  Beans  and  Cow  Pes 

C.  F.  Kerr, 

Connersville, 

Fayette. 

S.  W.  Little  Coal  Co., 

Littles, 

Pike. 

C.  L.  Mace  &  Son, 

Lexington, 

Scott. 

E.  C.   Salisbury, 

Orland, 

Steuben. 

7.    Tests  of  Leading  Varieties  of  Oats. 

R.  0.  Stipp, 

Bedford, 

Lawrence. 

8.     Alfalfa  Experiments — Method  of 

Seeding — Inoculati 

P.  C.  Lamberson, 

Michigantown, 

Clinton. 

C.  F.  Kerr, 

Connersville, 

Fayette, 

C.  P.  Voile, 

Freelandsville, 

Knox. 

Jerome  Zechiel, 

Culver, 

Marshall. 

Herbert  Test, 

Peru, 

Miami. 

J.  W.  Kunkle, 

Waynetown, 

Montgomery 

J.  J.  A.  Alter, 

Goodland, 

Newton. 

S.  W.  Little  Coal  Co., 

Littles, 

Pike. 

Oliver  Test, 

Richmond, 

Wayne. 

H.  H.  Peter, 

Monticello, 

White. 

0.  B.  Whistler, 

Chalmers, 

White. 

Chemical  Department. 

I.    Fertilizer  Tests  With  Com. 


S.  D.  Conner, 

NuUtown, 

Fayette. 

Ovid  Fields, 

Lyons, 

Greene. 

B.  J.  Giffprd, 

Newland, 

Jasper. 

G.  H.  Thomas, 

Pleasant  Ridge, 

Jasper. 

Chas.  Juengst, 

North  Vernon, 

Jennings 
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S.  W.  Little  Coal  Co.,    Littles, 
Sid  Conger,                    Anderson, 
J.   C.   Hodges,                Paragon, 
American  Farm  C         Morocco, 
Paul  Conger,                   Shelbyville, 
E.  E.  Jones,                    Newtonville, 
L.  G.  Nice.                     Battle  Ground, 
Otto  Gresham,                Ambia, 
A.  A.  Cravens,               Hardinsburg, 

Pike. 

Madison. 

Morgan. 

Newton. 

Shelby. 

Spencer. 

Tippecanoe. 

Warren. 

Washington 

2.    Fertilizer  Tests  with  Wheat. 

D.  C.  Pfendler,              Acton, 
A.  G.  Mace,                     Lexington, 
O.  W.  Caswell,              Boonville, 

Marion. 

Scott. 

Warrick. 

3.     Fertilizer  Tests  with  Oats. 

M.  E.  Hamlin,                 Boswell, 

Benton. 

4.     Fertilizer  Tests  with  Potatoes. 

Joseph  Hickman,            Springport, 

Henry. 

5.     Fertilizer  Tests  with  Onions. 

James  Fowler,  Jr.,          Fowler, 
A.  A.  Laughlin,              Nappanee, 

Benton. 
Kosciusko. 

Horticultural  Department. 

Tests  of  Small  Fruits. 


L  M.  Snodgjass, 
O.  C.  Carter, 
If.  H.  Swain, 


Kirklin, 
Seymour, 
South  Bend, 

Dairy  Department. 

Herd  Tests. 


Clinton. 
Jackson, 
St.  Joseph. 


W  .J.  Balkama, 
D.  B.  Skiles, 


LaFayette, 
Rossville, 


Tippecanoe. 
Tippecanoe. 
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Station  Staff. 

On  account  of  the  reorganization  of  the  work  and  the  state 
appropriation  already  noted,  a  number  of  additions  have  been  made 
to  the  Station  Staff.  The  employees  transferred  from  the  State 
Chemist's  office  were  jls  follows:  Arthur  Goss,  State  Chemist;  W. 
J.  Jones,  Jr.,  Chief  Deputy  State  Chemist ;  O.  C.  Haworth,  Deputy 
State  Chemist;  Aldine  Pilling,  Stenc^apher,  and  James  Eldridge, 
Helper. 

On  April  I,  W.  E.  Osborn  was  employed  as  Working  Foreman 
on  the  Experiment  Farm.  On  April  i8,  Nola  Sparks  was  added  as 
Bookkeeper  and  Stenographer  in  the  Director's  office.  On  April 
25,  C.  O.  Swanson,  a  graduate  of  the  Minnesota  Agricultural  Col- 
lege was  added  to  the  Station  Staff  as  Assistant  Chemist,  and  on 
May  I,  S.  D.  Connor,  formerly  Deputy  State  Chemist,  was  trans- 
ferred to  the  State  work  with  the  title  of  Assistant  in  Soil  Improve- 
ment. On  May  i,  F.  D.  Kern,  a  graduate, of  the  Iowa  Agricultural 
College,  was  added  to  tho  Staff  as  Assistant  Botanist.  On  June  15, 
H.  N.  Slater  was  transferred  from  the  University  Dairy  work  to 
the  State  work,  as  Dairy  Field  Assistant. 

Since  the  time  covered  by  this  report,  several  other  persons 
have  been  added  to  the  working  force  of  the  Station,  note  of  which 
will  be  made  in  next  year's  report.  A  complete  list  of  the  Staff  as 
organized  December  i,  1905,  will  be  found  on  page  3  of  this  report. 

Publications. 

During  the  year  covered  by  this  report,  seven  regular  bulletins 
and  six  press  bulletins,  have  been  issued.  During  only  one  year, 
namely  1888-9,  were  a  greater  number  of  bulletins  issued,  while  in 
total  number  of  phages  the  bulletins  of  this  year  contained  over 
twice  as  many  as  those  of  any  previous  year. 

A  number  of  this  year's  bulletins  have  received  very  favorable 
comment  from  farmers,  the  agricultural  press  and  others.  The  fol- 
lowing is  a  list  of  the  bulletins  published  this  year. 

Bulletins  Published  by  the  Experiment  Station  for  the  Year 

Ending  June  30,  1905. 

Bulletin  No.  100,  Vol.  XII,  September,  1904,  pp.  69-204.  Illustra- 
tions 2j.    Diseases  of  Swine.  By  R.  A.  Craig  and  A.  W.  Bitting. 

Bulletin  No.  loi,  Vol.  XII.  February,  1905,  pp.  205-219.  Alfalfa 
in  Indiana.    By  A.  T.  Wiancko  and  M.  L.  Fisher. 
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Bulletin  No.  102,  Vol.  XII.  March,  1905,  pp.  220-254.  Illustrations 
8,    Apple  Growing  in  Indiana.    By  J.  Troop. 

Bulletin  No.  103.  Vol.  XII.  March,  1905,  pp.  255-264.  Raind 
Method  of  Removing  Smut  from  Seed  Oats.    By  J.  C.  Arthur. 

Bulletin  No.  104.  Vol.  XII.  March,  1905,  pp.  265-274.  Illustrations. 
2.  A  Simple  Alkali  Test  for  Ripeness  of  Cream.  By  H.  E. 
VanNorman. 

Bulletin  No.  105,  Vol.  XII.  March,  1905,  pp.  275-322.  Illustrations 
14.    Corn  Improvement  in  Indiana.    By  A.  T.  Wiancko. 

Bulletin  No.  106,  Vol.  XII.  May,  1905,  pp.  52.  Maps  i.  Com- 
mercial Fertilizers.    By  Arthur  Goss  and  W.  J.  Jones,  Jr. 

Report — Seventeenth,  July  i,  1903  to  July  i,  1904,  pp.  38.  By  Ar- 
thur Goss,  Director. 

Newspaper  Buli^etins  Published  by  the  Experiment  Station 
During  TUfi  Year  Ending  June  30,  1905. 

No.  113,  August  25,  1904.  Results  of  Variety  Tests  of  Winter 
Wheat.    By  A.  T.  Wiancko. 

No..  114,  October  i,  1904.  Farmers  'Excursion  to  Purdue  Univer- 
sity and  the  Agricultural  Experiment  Station.  By  Arthur  Goss. 

No.  115,  February  i,  3905.    What  the  Station  is.    By  Arthur  Goss. 

No.  1 16,  March  14,  1905.    Test  your  Seed  Com.  By  A.  T.  Wiancko. 

No.  117,  April  5,  1905.  Is  Soil  Inoculation  Necessary?  By  A.  T. 
Wiancko. 

No.  118,  May  5,  1905.  Muck  Lands  and  How  to  Make  Them  Pay. 
By  W.  J.  Jones,  Jr. 

Mailing  List. 

In  the  table  given  below  will  be  found  the  classified  mailing 
list  of  the  Station  for  the  last  three  years,  as  it  stood  July  i.  By 
referring  to  this  table  it  will  be  seen  that  1702  names  have  been 
added  during  the  year  covered  by  this  report,  while  during  the  year 
previous  there  were  but  641  additions.  As  no  greater  effort  than 
usual  was  made  during  the  past  year  to  increase  the  mailing  list,  it 
would  seem  that  this  increase  might  indicate  an  increasing  appreda^ 
tion  of  the  work  of  the  Station  by  the  farmers  of  the  state  and  others. 
The  Station  would  be  glad  to  still  farther  add  to  the  list,  and  will 
take  pleasure  in  sending  the  bulletins  regularly  to  any  one  interested 
in  farming,  in  the  state,  who  will  write  to  the  Director  of  the  Sta- 
tion and  request  that  his  name  be  placed  on  the  mailing  list. 
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Mailing  List  for  the  Last  Thriqs  Years.   . 

1902-3  1903-4  1904-5 

Names  of  persons  in  Indiana 6,870  7,227  8,254 

Names  of  persons  outside  of  state i»^3  i>539  2,211 

Names  of  persons  in  foreign  countries 173  196  197 

Indiana  periodicals 603  600  589 

Outside  state  periodicals  in  U.  S 144  "     154  160 

Periodicals   (foreign)    8  15 

Total 9,083        9,724      11,426 

On  the  whole,  the  year  just  closed  has  been  decidedly  the  most 
important  in  the  histoiy  of  the  Station.  The  changes  in  organiza- 
tion and  the  State  appropriation  have  resulted  in  very  materially 
relieving  the  financial  stringency  existing  heretofore.  These  changes 
have  already  resulted  in  a  decided  improvement  in  the  work  of  the 
Station  and  there  is  apparently  no  reason  why  this  improvement 
should  not  continue  in  increasing  extent. 

The  most  urgent  need  at  the  present  time,  which  cannot  be  met 
by  funds  in  sight,  is  for  a  new  building.  This  is  a  very  serious 
matter,  as  pointed  out  in  the  annual  reports  of  the  Station  for  a 
number  of  years  past.  With  the  present  unsafe,  poorly  constructed 
building  as  an  essential  factor  in  the  calculation,  it  is  impossible  to 
figure  on  permanent  improvements  in  the  equipment  of  the  Station 
building,  such  as  are  urgently  demanded  by  the  increase  in  the  woiic. 
It  is  hoped  that  this  very  unsatisfactory  state  of  aflfairs  may  be  re- 
lieved in  the  near  future.  Respectfully  submitted, 

Arthur  Goss,  Direct*. 


REPORT  OF  THE  AGRICULTURAL  DEPARTMENT. 

Arthur  Goss,  Director. 

Sir : — I  beg  to  submit  the  following  report  of  the  work  of  the 
Agricultural  Department  for  the  year  ending  June  30,  1905 : 

Experiments  on  the  Station  Farm. 

The  work  of  the  Department  on  the  Station  Farm,  as  re- 
ported last  year,  is  progressing  favorably.  All  the  experiments  then 
in  progress  are  being  continued,  and  some  new  lines  of  work  have 
been  undertaken. 
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Experiments  similar  to  those  in  wheat  breeding  have  been 
started  with  oats  and  soy  beans.  In  all  three  cases  the  object  is  to 
so  improve  or  alter  the  qualities  of  leading  varieties  as  to  make 
them  better  adapted  to  Indiana  conditions,  and  the  requirements  of 
the  Indiana  farmer.  In  the  case  of  wheat  and  oats,  rust  resistance 
and  stiffness  of  straw  are  receiving  special  attention,  as  weakness  in 
these  i'espects  is  very  detrimental  to  both  yield  and  quality.  Special 
attention  is  being  given  also  to  the  milling  qualities  of  the  wheats 
used  in  the  breeding  plots.  Enough  of  such  work  has  been  done 
to  show  that  wonderful  improvements  along  these  lines  are  possible. 
We  have  as  yet  little  evidence  as  to  what  can  be  done  in  the  way  of 
breeding  wheat  so  as  to  make  it  able  to  resist  the  attacks  of  the 
Hessian  Fly.  A  ray  of  light  was  apparently  thrown  upon  the  sub- 
ject last  year,  and  we  setm  to  be  justified  in  believing  tKat  by  care- 
ful selection  of  seed  plants  through  a  series  of  years,  considerable 
resisting  power  may  be  developed. 

An  important  object  in  the  breeding  work  with  soy  beans,  is  to 
produce  strains  that  will  bear  their  pods  higher  up  from  the  ground, 
and  on  branches  rather  than  on  the  main  stems.  Important  differ- 
ences between  individual  plants  indicate  that  in  this  work  much  may 
be  accomplished  in  a  comparatively  short  time.  A  greater  number 
of  branches,  pods  borne  higher  up,  and  ability  of  the  pods  to  hold 
their  beans  after  ripening,  are  very  important  considerations  to  the 
producer  of  this  crop.  Most  varieties  are  weak  on  these  points,  and 
we  hope  to  considerably  improve  those  which  are  otherwise  best 
adapted  to  our  conditions. 

Some  interesting  data  are  being  secured  upon  the  effect  of  lim- 
ited nutrition  on  the  tendency  to  barrenness  in  com,  showing  that 
poor  nutrition,  while  causing  a  small  growth  and  poor  quality  gen- 
erally, has  a  very  marked  effect  in  increasing  the  percentage  of  bar- 
ren stalks.  Variations  of  from  one-half  of  one  per  cent,  to  over  forty 
per  cent,  according  to  amount  of  nourishment  received  per  stalk, 
have  been  observed. 

Cooperative  Experiments. 

The  appropriation  of  funds  by  the  State  Legislature  to  the 
Station  for  experimental  purposes,  has  made  it  possible  to  very  ma- 
terially increase  the  work  of  this  department  out  in  the  State.  It 
will  now  be  possible  to  go  into  every  important  crop  producing  sec- 
tion of  the  State,  and  establish  experimental  plots  with  a  view  to 
introducing  and  improving  varieties  of  all  important  crops,  with 
special  adaptations  to  local  conditions.  The  number  of  tests  of  va- 
rieties of  corn,  was  increased  this  year  from  forty  to  one  hundred 
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and  forty,  reaching  seventy-eight  of  the  ninety-two  counties  in  the 
state.  In  each  of  these  tests,  from  six  to  eight  of  the  varieties  v^hich 
seemed  to  give  greatest  promise  for  the  locality  were  tested.  The 
great' value  of  these  local  variety  tests  lies  in  bringing  to  the  notice 
of  farmers  important  differences  between  varieties,  and  leading  them 
to  select  those  which  show  superiority.  This  work  will  also  yield 
valuable  service  in  leading  farmers  into  taking  a  greater  interest  in 
all  kinds  of  experimental  work  with  a  view  to  improvement.  But 
variety  testing  does  not  go  far  enough  in  serving  local  needs.  With 
a  view  to  bringing  abo:U  more  rapid  improvements  in  com,  a  nimi- 
ber  of  breeding  plots  have  been  established  in  important  com  grow- 
ing sections,  and  special  attention  is  being  given  to  producing  strains 
of  com  that  will  give  laiger  yields  of  greater  uniformity  and  better 
quality.  Eleven  such  pJots  have  been  established,  and  next  year  the 
number  will  be  considerably  increased.  Our  farmers  seem  glad  to 
take  up  this  kind  of  work,  and  are  quite  willing  to  furnish  the  ground 
and  all  necessary  labor,  while  this  department  selects  and  prepares 
the  seed,  keeps  the  records,  and  furnishes  directions  and  expert  su- 
pervision and  assistance  in  the  work. 

The  number  of  cooperative  experiments  with  winter  wheat,  soy 
beans,  cow  peas,  etc.,  has  also  been  increased.  All  this  work  bids 
fair  to  aid  very  materially  in  the  betterment  of  Indiana  agriculture. 

Publications. 

The  following  bulletins  were  prepared  in  this  Department  and 
published  during  the  year: 

Pamphlet  bulletins.  No.  loi.  Alfalfa  in  Indiana ;  No.  105,  Com 
Improvement  in  Indiana. 

Newspaper  bulletins,  No.  113,  Results  of  Variety  Tests  of 
Winter  Wheats;  No.  116,  Test  Your  Seed  Com;  No.  117,  Is 
Soil  Inoculation  Necessary  ?  Respectfully  Submitted, 

A.  T.  WiANCKO,  Agriculturist. 


REPORT  OF  THE  HORTICULTURAL  DEPARTMENT 

Arthur  Goss,  Director. 

Sir:— The  experimental  work  of  the  Horticultural  Depart- 
ment has  been  varied  somewhat  during  the  past  year  from  that 
of  previous  years,  although  much  of  the  work  is  of  a  continuous 
nature,  so  that  we  can  only  report  progress.  'Hie  Orchard  fer- 
tilizer experiments  reported  one  year  ago,  one  in,  the  north  and 
one  in  the  south  end  of  the  state  are  of  this  nature. 
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''Pedigreed"  Strawberry  Plants. — Much  has  been  published  of 
late  concerning  the  value  of  so-called  pedicreed  strawberry 
plants.  Hence,  an  experiment  was  started  one  year  ago,  to 
demonstrate  if  possible,  the  facts  in  the  case.  Accordingly  plants 
were  obtained  from  "pedigreed"  stock  of  four  of  the  leading 
varieties  of  strawberries,  viz:  Bubach,  Haverland,  Aroma  and 
Clyde,  and  plants  of  the  same  varieties  were  obtained  from  six 
different  growers  living  in  five  different  states,  all  of  whom 
propagate  their  plants  in  the  usual  way.  These  plants  were 
planted  side  by  side,  and  all  given  the  same  kind  of  treatment. 
While  the  results  of  a  single  season  may  not  prove  anything 
definite,  they  indicate  very  clearly  in  this  case  that  the  "pedigree" 
theory,  as  applied  to  strawberry  plants,  has  been  overdone.  The 
same  experiment  will  be  continued  another  season. 

Cammercial  fertilizers  on  Tomatoes. — ^This  experiment  was  tried 
for  the  purpose  of  noting  the  effect  of  a  single  application  of 
fertilizer  on  the  growth  and  yield  of  the  plants.  The.  application 
was  made  at  the  time  of  setting  the  plants  and  at  the  following 
rate  per  acre: 

Acid   Phosphate 250  pounds. 

Muriate  of  Potash 250  pounds. 

Nitrate  of  Soda 300  pounds. 

This  was  scattered  around  the  plants,  and  harrowed  in. 
The  results  are  not  as  satisfactory  as  they  doubtless  would 
have  been  had  they  not  been  interfered  with  by  a  drouth 
in  the  midst  of  the  fruiting  season.  There  were  228  plants  in 
the  experiment,  and  the  fruit  of  each  plant  was  picked  and 
weighed  separately  during  the  ripening:  season. 

In  connection  with  the  above  experiment  a  variety  test  was 
made  by  running  the  rows  of  each  variety  Cnineteen  in  number) 
crosswise  of  the  fertilizer  plats.  One  of  the  most  interesting 
results  obtained  was  that  showing  the  variableness  in  the 
productive  qualities  of  individual  plants,  some  plants  being  more 
than  four  times  as  productive  as  others  of  the  same  variety  in 
the  sam»  row.  This  was  not  wholly  due  to  a  different  kind  of 
fertilizer,  because  in  some  instances  the  yield  was  greater  on 
plants  which  received  no  fertilizer,  than  on  those  which  were 
fertilized  and  standing  in  the  adjoining:  row.  Here  seemis  to  be  a 
large  and  inviting  field  for  the  plant  breeder. 

Spraying  Experiments. — Our  spraying  experiments  have  been 
conducted  for  the  most  part  against  the  codline  moth  and  the 
San  Jose  scale.  It  was  formerly  supposed  that  the  most  good 
could  be  accomplished  by  spraying  early  for  the  codling  moth, 
but  our  later  experiments  seem  to  indicate  that  it  is  just  as  im- 
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portant  to  spray  for  the  second  brood  as  it  is  for  the  first.  The 
spraying  for  the  second  brood  should  be  done  between  the  first 
and  middle  of  August. 

The  San  Jose  scale  has  been  found  in  44  counties  in  this 
state,  and  we  now  have  under  way  experiments  with  several 
different  mixtures,  all  of  which  are  said  to  be  sure  death  to  the 
scale.  In  our  next  report  we  hope  to  have  something  definite 
on  this  subject. 

Greenhouse  culture  of  tomatoes  and  lettuce. — Owing  to  the  un- 
reliable method  of  heating  the  greenhouse  last  winter,  our  ex- 
periments with  tomatoes  and  lettuce  were  interfered  with  to  such 
an  extent  as  to  make  it  undesirable  to  publish  results. 

A  New  Aphid, — During  the  summer  of  igo4  plant  lice  were 
found  to  be  very  abundant  in  a  field  of  Houghton  gooseber- 
ries, near  the  city  of  Indianapolis.  The  peculiar  manner  in  which 
they  worked  attracted  attention,  and  specimens  were  taken  and 
sent  to  Dr.  L.  O.  Howard  at  Washington,  who  pronounced  the  aphid 
a  new  species,  and  drawings  were  accordingly  made  by  Mr.  Heide- 
mann,  of  the  Division  of  Entomology. 

In  the  field  of  gooseberries,  there  were  scattering  plants  of 
another  variety,  and  it  was  noticed  that  none  of  these  plants 
were  infested  by  the  aphis.  I  then  made  several  attempts  during 
the  summer  of  1904  and  also  of  1901;  to  colonize  them  on  various 
other  varieties  of  gooseberry,  but  in  no  case  did  I  succeed  in 
inducing  them  to  feed.  They  multiplied  so  rapidly,  however, 
upon  the  Houghton,  that  the  owner  was  oblij^ed  to  give  up  the 
fight  after  two  seasons'  experience  and  destroy  the  entire  five 
acres  of  plants.  Hence,  I  have  designated  it  as  Aphis  Hough- 
tonensis. 

Description:  The  wingless  females  of  the  summer  broods  are 
about  one-sixteenth  of  an  inch  in  length,  of  a  pale  green  color ;  eyes 
prominent;  antennae  and  legs  of  a  yellowish  tint  and  covered  with 
scattering  short  spines,  except  the  terminal  joint  of  the  antennae ;  an- 
tennae a  little  more  than  half  the  length  of  the  body.  Honey  tubes 
prominent,  nearly  as  long  as  from  their  base  to  the  tip  of  the  abdo- 
men. The  winged  forms  measure  nearly  three-sixteenths  of  an  inch 
to  the  tip  of  the  wings  when  folded ;  color  of  the  wings  and  body  a 
shade  darker  than  the  wingless  forms;  antennae  nearly  one  half 
larger  than  the  body ;  spread  of  wings,  three  times  the  length  of  the 
body ;  eyes  somewhat  darker  than  the  wingless  forms  while  the  legs 
are  not  so  spiney ;  honey  tubes  about  the  same  length  in  both  forms. 

Respectfully  submitted, 

Jamks  Troop, 
Horticulturist. 
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REPORT  OF  THE  CHEMICAL  DEPARTMENT. 

Arthur  Goss,  Director. 

Sir: — The  following  is  a  brief  account  of  the  work  of  the 
Chemical  Department  for  the  year  ending  June  30,  1905. 

General  Work. 

1.  The  study  of  the  corn  plant  under  different  conditions  of 
moisture  and  fertilization  was  continued.  The  harvest  of  the  plats  in 
November,  1904,  showed  a  marked  difference  in  the  crop  pnxluced 
on  the  irrigated  and  unirrigated  portions,  the  former  giving  much 
larger  yields.  The  severe  windstorm  the  latter  part  of  August  blew 
down  the  com  so  badly  that  it  was  deemed  inadvisable  to  take  sam- 
ples with  a  view  to  ascertaining  the  points  set  forth  in  the  previous 
report.  The  present  season  has  been  exceptional  as  regards  moisture 
and  atmospheric  conditions  and  while  from  the  standpoint  of 
irrigation,  not  much  information  may  be  obtained,  it  is  hoped 
that  considerable  data  may  be  secured  re^rdine  the  composition 
of  the  corn  i^ant  under  different  kinds  of  fertilization. 

2.  The  cooperative  experiments  with  the  Bureau  of  Chem- 
istry, U.  S.  Department  of  Agriculture,  on  the  influence  of  en- 
vironment on  the  composition  of  the  suear  beet  was  concluded 
and  the  results  published  in  bulletins  No.  95  and  No.  96  of  that 
Department. 

3.  The  investigation  of  the  effect  of  fertilization  on  the 
growth  and  composition  of  the  su^r  beet  was  concluded. 

4.  The  investigation  of  the  composition  of  the  water  under- 
lying muck  soils  at  different  seasons  and  its  possible  influence 
on  the  growth  of  crops  was  continued. 

5.  The  investigation  in  cooperation  with  the  Agricultural 
Department  in  corn  breeding  was  continued.  One  hundred  and 
sixty-one  samples  of  corn  were  analyzed,  necessitating  322  de- 
terminations of  moisure,  322  determinations  of  nitrogen,  and  253 
determinations  of  fat.  A  part  of  the  results  obtained  appear  in 
Bulletin  No.  105. 

6.  An  investigation  in  cooperation  with  the  Dairy  Depart- 
ment concerning  the  moisture  content  of  butter  under  different 
conditions  of  manufacture  was  continued.  Complete  analyses  of 
several  samples  of  butter  were  also  made  for  the  Dairy  Depart- 
ment. In  connection  with  this  work,  original  methods  of  manlpQ^ 
lation  for  determining  the  curd  and  salt  were  devispd.  A  sampie 
of  milk  preservative  was  also  analyzed  for  the  Dairy  Department 
and   the   amount    of   corrosive    sublimate   necessary   to   preserve 
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samples   of    milk    while   awaiting   tests  in  the  creamery,    was  de- 
termined. 

7.  Samples  of  stock  food,  including  Linden  Stock  and  Pulp 
Company's  feed,  hominy  chops,  and  other  feeds  were  analyzed 
for  the  Animal  Husbandry  Department,  and  various  farmers. 

A  sample  of  cattle  food  received  from  Mr.  C.  O.  White, 
Ossian,  Ind.,  and  said  to  retail  at  Ossian  at  seven  cents  per 
pound,  gave  the  following  results  on  analysis: 

Moisture  at  100°  C %      0.49 

Sodium  Chloride  (NaCl)  common  salt %  96.73 

Iron  (Fe) .' %      0.71 

Sulfur  tri-oxide  (SO.) %      e.  19 

Carbon   (C) %       1.51 

Ash  %      0.34 

Total %  99.97 

The  sulfur  tri-oxide  was  probably  present  as  sodium  sulfate, 
(an  impurity  in  the  salt).  The  carbonaceous  matter  was  doubtless 
used  to  color  the  mixture,  thus  preventing  recog^nition  of  the  main 
ingredient — salt. 

At  the  time  this  mtetterial  was  analyzed,  March  20,  1905,  a 
barrel  of  salt  containing  280  pounds  retailed  in  LaFayette  for 
$1.10,  which  would  make  the  actual  cost  of  the  mixture  less  than 
one-half  c6nt  per  ppund. 

The  above  is  only  one  example  of  many  coming  to  our 
notice,  emphasizing  the  need  of  a  law  re^latine  the  sale  of  cattle 
foods,  similar  to  our  fertilizer  law,  providing  for  a  guarantee  by 
the  manufacturer  and  rigid  inspection  and  chemical  control. 

8.  The  work  of  the  Associate  Chemist,  begrun  some  years 
ago  in  cooperation  with  Professor  H.  A.  Huston,  on  the  effect 
of  varying  conditions  of  time,  temperature,  acidity,  alkalinity, 
volume  and  dilution  on  the  solubility  of  natural  phosphates  in 
neutral  ammonium  citrate  and  citric  acid  solutions  has  made  but 
little  progress  the  past  year  owing  to  lack  of  time,  which 
made  necessary  a  large  amount  of  routine  work  and  prevented 
the  giving  of  time  to  the  completion  of  the  investigation. 

Some  13  natural  phosphates  have  alreadv  been  examined, 
and  it  is  hoped  that  time  will  soon  be  obtained  to  conclude  the 
investigation,  which  in  addition  to  the  oricinal  work  planned, 
has  been  extended  to  include  the  complete  analyses  of  all  materials 
examined.  For  the  latter  part  of  the  work  a  laree  amount  of  in- 
vestigation will  be  required  in  devising  trustworthy  methods. 

9.  In  connection  with  the  anal)rtical  work  of  the  fertilizer 
control,  there  has  been  carried  on  an  investigation  as  to  the  best 
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methods  of  preparing  neutral  ammonium  citrate.  This  has  in- 
cluded a  comparison  of  different  indicators,  the  calcium  chloride 
and  corrallin  method  of  neutralization,  the  determination  of  am- 
monia per  liter  in  each  citrate  solution  prepared  in  the  laboratory 
for  the  past  12  years,  a  study  of  methods  for  determining  citric 
acid  in  ammonium  citrate  solution,  and  the  oreoaration  of  C.  P. 
scdutions  of  neutral  ammonium  citrate  specific  cavity  1.09. 

An  attempt  is  now  being  made  to  devise  means  whereby  a  theo- 
retical solution  of  neutral  ammonitmi  citrate  of  specific  gravity  1.09 
can  be  prepared,  using  the  required  amount  of  C.  P.  citric  add  and 
ammonia  of  0.96  specific  gravity,  the  difficulty  of  preparing  such 
a  solution  being  due  to  the  danger  of  loss  of  ammonia  from  so 
strong  ^  solution. 

Cooperative  Work. 

The  cooperative  fertilizer  test  work  has  been  continued  during 
the  year,  and  owing  to  increased  funds  from  the  State  appropria- 
tion, has  been  considerably  extended.  On  July  i,  fertilizer  tests 
were  being  conducted  in  21  places  in  the  state  and  arrangements 
have  since  been  made  for  such  work  in  a  number  of  other  places. 
A  list  of  the  work  in  progress  July  i  will  be  found  elsewhere. 

This  work  in  a  number  of  places  is  much  more  comprehensive 
than  a  simple  fertilizer  test  for  a  single  season.  The  investigations 
of  the  cause  and  method  of  improving  the  unproductiveness  of 
muck  soils,  for  example,  which  was  started  in  Tippecanoe  county 
in  1902,  and  in  Newton  county  in  1904*  involves  tests  of  a  variety 
of  substances,  such  as  a  number  of  different  potash  compoundls 
and  of  phosphoric  acid,  nitrogen,  lime,  soda  and  magnesium 
sulfate,  sodium  chloride,  ferric  hydrate,  ferrous  sulfate,  lamp 
black,  straw  and  manure.  These  tests  also  include  a  study  of 
the  residual  effects  of  the  various  fertilizers.  This  work  will  be 
continued  for  a  number  of  years. 

Similar  investigations  are  also  in  progress  in  other  parts  of 
the  state  on  different  types  of  soils,  and  with  several  different 
crops.  In  several  places  studies  are  being  made  of  the  compara- 
tive effects  of  add  phosphate  and  raw  rock  phosphate.  Also  the 
effects  of  other  forms  of  phosphoric  add,  different  forms  of 
nitrogen,  potash  and  lime,  and  of  manure  and  legume  crops. 
These  series  are  also  to  run  for  a  number  of  years.  It  is  not 
necessary  to  enter  into  a  detailed  discussion  of  this  work  at  this 
time,  as  the  same  will  be  published  in  bulletin  form  in  the  near 
future. 

In  connection  with  the  fertilizer  test  work,  samples  of  soil 
are  being  taken  and  analyzed  in  order  to  determine  what  relation 
exists  between  the  composition  of  the   soil   and   its   fertilizer 
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quirements.  During  the  year  covered  by  this  report,  25  such 
samples  have  been  analyzed.  These  analyses  will  be  published 
later  in  bulletin  form. 

State  Chemist  Work. 

The  work  of  administering  the  fertilizer  law  was  transferred 
from  the  University  to  the  Station  on  July  i,  1904,  and  a  large 
amotmt  of  the  time  of  the  Chemical  Department  has  been  devoted 
to  carrying  out  the  provisions  of  the  fertilizer  law. 

Practically  every  county  in  the  state  where  fertilizer  was 
used  has  been  visited  by  our  deputies  who  are  on  the  road  about 
six  weeks  in  the  spring  and  from  six  to  eieht  weeks  in  the  fall 
collecting  samples,  the  remainder  of  the  year  being  spent  in 
analyzing  the  samples  obtained. 

.  In  the  fall  of  1904,  430  sampes  were  taken,  and  in  the  spring 
of  1905,  318  samples.  The  analyses  of  these  samples  involved 
1 160  determinations  of  total  phosphoric  acid,  1007  determinations  of 
insoluble  phosphoric  acid,  868  determinations  of  nitrogen,  and 
771  determinations  of  potash. 

The  poor  wheat  crop  of  1903  reduced  the  sale  of  fertilizer  in 
the  fall  of  1904.  hut  the  good  prospects  for  a  crop  this  season  and 
the  increase  in  the  use  of  fertilizer  on  corn,  and  by  the  growers 
of  onions  and  potatoes,  caused  a  lar^e  increase  in  the  amount  of 
fertilizer  used  in  the  spring  of  1905,  the  sales  being  unequalled  by 
the  spring  sales  of  any  preceding  year. 

Owing  to  the  decreasing  revenue  as  the  result  of  low  sales 
in  1903  and  1904,  the  laboratory  has  been  forced  to  run  with  two 
less  assistants  than  are  really  required  to  handle  the  work. 

The  office  work  and  letters  requestiner  information  regarding 
fertilizer  questions  have  increased  to  such  an  extent  that  nearly 
the  entire  time  of  the  Chief  Deputy  has  been  demanded  in  attend- 
ing to  the  same. 

A  number  of  affidavits  have  been  filed  with  the  prosecutors 
in  accordance  with  instructions  given  to  deputies  to  file  affidavits 
in  every  case  of  tEe  violation  of  the  fertilizer  law. 

The  wotk  of  the  Department  is  in  excellent  condition.  The 
results  of  the  analyses  of  the  inspection  samples  collected 
during  the  fall  of  1904  have  already  been  published  as  a  part  of 
Bulletin  No.  106,  and  the  analyses  of  the  samples  collected  last 
spring  are  well  under  way,  and  the  advance  reports  will  soon  be 
sent  to  the  manufacturers  and  agents. 

Respectfully  submitted, 
Arthur  Goss,  Chemist. 
W.  J.  Jones,  ]r..  Associate  Chemist 
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REPORT  OF  THE  BOTANICAL  DEPARTMENT. 

Arthur  Goss,  Director.  '     . 

Sir : — During  the  year  ending  June  30,  1905,  the  work  of  the 
Botanical  Dei>artment  has  been  almost  wholly  devoted  to  the 
study  of  parasitic  fungi,  and  the  diseases  caused  by  them.  How- 
ever, during  this  period  a  reminder  of  former  work  done  in  the 
domain  of  vegetable  physiology  was  received  in  form  of  two 
diplomas  from  the  Universal  Exposition  of  1904  at  St.  Louis. 
One  of  these  conlers  a  bronze  medal  for  a  "centrifuge  to  illustrate 
the  effect  of  gravity  on  growing  plants,  specially  designed  by  J. 
C.  Arthur,"  and  the  other  confers  a  gold  medal  for  "recording 
apparatus  for  physiological  study  of  plants,  devised  by  J.  C. 
Arthur."  This  apparatus  exhibited  at  St.  Louis  was  the  outgrowth 
of  work  in  the  department,  and  it  is  hoped  that  time  and  oppor- 
tunity may  be  found  in  the  near  future  to  resume  this  line  of  in- 
vestigation, which  is  now  in  its  infancy  as  an  agricultural  subject, 
but  promises  great  and  fundamental  service  when  suitably  de- 
veloped. 

Plant  Rusts.  The  utmost  effort  has  been  concentrated  upon 
the  study  of  the  rusts  of  all  classes  of  plants.  The  object  has 
been  to  obtain  as  wide  a  range  of  knowledge  as  possible  of  this 
class  of  parasitic  fungi,  especially  of  those  species  having  agri- 
cultural importance.  It  is  hoped  by  this  means  to  secure  new 
points  of  view  for  attacking  the  difficult  problem  of  the  grain 
rusts  in  particular,  and  for  illumtinating  the  obscure* behavior  of 
other  rusts  of  field  and  garden  crops,  a  hope  not  altogether  un- 
realized, although  the  work  is  not  yet  approaching  completion. 
Cooperation  with  the  U.  S.  Department  of  Agriculture  much 
increased  the  amount  of  work  accomplished,  as  it  made  possible 
practically  the  entire  time  of  an  assistant  from  July  i,  1904,  until 
April  30,  1905.  Since  May  i,  when  this  portion  of  the  cooperative 
agreement  with  the  Department  was  dissolved,  the  assistant  has 
been  a  regular  member  of  the  Station  Staff.  During  July,  August 
and  September,  Mr.  J.  C.  Marquis  most  acceptably  occupied  the 
position,  and  resigned  to  accept  an  editorial  position  in  connec- 
tion with  the  agricultural  publications  of  the  Orange  Judd  Co. 
Since  his  resignation  the  position  has  been  held  by  Mr.  Frank  D. 
Kern,  whose  ability  in  this  line  of  research  is  of  an  unusually  high 
order. 

The  work  has  resulted  in  two  important  articles  of  a  funda- 
mental nature.  One  of  these  w^s  published  in  the  Botanical  Gazette 
for  March,  1905,  under  the  title  "Terminology  of  the  spore-struc- 
ture in  the  Uredinales,"  and  proposed  new  terms  for  the  several 
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forms  of  spores,  thus  releasing  such  generic  names  as  Uredo  and 
Aecidium,  heretofore  applied  to  certain  spore-forms,  as  well  as 
unifying  and  simplifying  all  the  terms  employed.  According  to 
the  suggestion  of  this  paper,  the  several  stages  of  every  rust 
having  complete  development,  like  stem  rust  of  wheat,  for  in- 
stance, would  show  in  the  order  of  their  appearance,  pycinia, 
aecia,  uredinia  and  teliOy  the  aecia  being  cluster  cups,  the  ure- 
dinia  being  red  rust  and  the  telia  black  rust.  The  second  of 
these  articles  was  presented  at  the  International  Botanical  Con- 
gress held  at  Vienna  in  June,  1905,  and  embodied  a  new  classi* 
fication  of  the  whole  group  of  rusts,  founded  upon  their  life  his- 
tory and  structure,  designed  to  bring  out  in  a  clearer  and  more 
recognizable  form  the  most  salient  relationships  of  all  the 
forms.  The  paper  will  appear  in  the  proceedings  of  the  Congress, 
which  have  not  yet  been  printed. 

Among  the  many  cultures  of  grass  and  sedge  rusts  carried 
out  last  spring,  those  confirming  the  work  on  corn  rust  of  the 
preceding  year,  and  mentioned  in  the  last  Annual  Report  of  this 
Station,  are  of  special  moment.  The  resting  spores  of  the  rust 
taken  from  the  dead  leaves  of  the  previous  season  were  sown 
in  April  on  young  plants  of  the  wild  yellowed-flowered  wood 
sorrel  and  readily  produced  the  cluster  cup  stage;  this  was  in 
turn  sown  on  com  and  produced  the  red  rust.  At  the  same  time  the 
resting  spores  from  the  corn  were  sown  directly  on  young  corn 
plants  raised  in  the  greenhouse,  and  although  the  trials  were  re- 
peated, yet  no  infection  resulted.  It  is  therefore  firmly  estab- 
lished that  the  full  Ufe  cycle  of  corn  rust  requires  sorrel  for  its 
completion.  From  some  observations  made  by  the  Department, 
together  with  information  gleaned  elsewhere,  it  is  inferred  never- 
theless, that  much  of  the  corn  rust,  even  in  northern  regions, 
starts  in  the  early  part  of  the  season  from  the  red  rust  spores 
which  have  been  so  fortunate  as  to  survive  the  winter,  and  grown 
directly  upon  the  young  corn  plants,  and  that  most  of  the  resting 
spores  come  to  nought,  but  this  is  a  point  yet  to  be  investigated 
by  the  Department.  It  was  also  found  this  season  that  the  rust 
passed  readily  from  field  com  to  sweet  corn,  or  the  reverse, 
showing  in  all  probability  that  there  is  only  one  species  of  corn 
rust  capable  of  passing  readily  from  one  kind  of  corn  to  another. 
Other  cultures  of  grass  rusts  might  be  mentioned,  such  as  finding 
the  cluster  cup  stage  of  the  cord  grass  (Spartina),  the  study  of 
the  behavior  of  resting  conditions  of  red  rust,  and  adaptation 
characteristic  of  hot  prairie  regions,  etc.,  but  would  require  more 
space  than  is  here  available. 

Oat  Smut  and  Its  Treatment, — ^The  method  of  treatment  of 
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seed  oats  with  solution  of  formalin  to  free  them  from  smut,  doing 
the  work  on  a  large  scale  at  a  g^ain  elevator,  has  been  reported 
in  full  in  Bulletin  No.  103,  issued  in  March,  1905.  The  work  is  be- 
lieved to  mark  a  distinct  advance  in  this  line  of  remedial  treat- 
ment and  has  received  much  favorable  comment. 

Distribution  of  Fungous  Diseases  in  Indiana. — In  the  fall  of 
1904  a  circular  letter  was  sent  out  by  the  Department  to  about 
90  farmers,  orchardists  and  gardeners  of  the  state,  asking  in-- 
formation  about  the  prevalence  of  the  most  prominent  diseases 
of  crops  during  the  year.  Some  22  answers  were  received  and  a 
gratifying'  amount  of  information  obtained,  which  is  being  used 
for  a  basis  for  work.  It  is  also  contemplated  to  issue  a  bulletin 
of  standard  information  upon  the  diseases  and  their  remedies 
which  are  shown  to  be  most  general  and  injurious. 

The  Wild  Mushroom  Crop. — Interest  remains  unabated  in  the 
cultivation  of  mushrooms,  and  in  the  utilization  of  the  edible  wild 
forms.  Aside  from  continuing  observations  in  the  field  and  an- 
swering inquiries,  no  material  advance  has  been  made  this  year 
by  the  Departmient.  There  still  exists  the  same  indispensable 
need  for  a  suitable  mushroom  pit  or  house,  in  which  to  carry  on 
experiments,  and  additional  assistance  to  look  after  the  work. 

Letters. — ^An  important  part  of  the  work  of  the  Department 
is  devoted  to  the  answering  of  inquiries  about  weeds  and  stray 
plants,  the  adulteration  of  seeds,  especially  of  alfalfa,  all  kinds  of 
inquiries  as  to  crops  and  trees,  and  the  identification  of  grasses. 
The  freedom  with  which  these  inquiries  are  sent  is  a  good  index  of 
the  existing  degree  of  mutual  interest  between  the  people  of  the 
state  and  Department  in  the  special  lines  of  knowledge  which 
it  is  designed  to  foster.        Respectfully  submitted, 

J.  C.  Arthur, 

Botanist. 


REPORT  OF  THE  ANIMAL  HUSBANDRY 

DEPARTMENT. 

Arthur  Goss,  Director. 

Sir : — Below  will  be  found  a  brief  summary  of  the  work  of  the 
Animal   Husbandry   Department   during  the   year  ending  June 

30,  1905. 

Soy  Beans  for  Szvine.—A  manuscript  on  the  use  of     Soy 

Beans,  Middlings  and  Tankage  as  Supplemental  Feed*  in  Pork 
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Production''  has  been  completed.  This  is  a  report  on  work  done 
last  year  and  gives  the  results  of  a  pig  feeding  experiment,  con- 
ducted to  determine  the  value  of  soy  beans  as  a  supplement  to 
corn,  and  compare  them  with  middlings  and  tankage.  The  fa- 
vorable results  from  the  soy  beans  should  make  this  piece  of  work 
of  much  interest  to  Indiana  farmers  and  swine  growers  through- 
out the  state. 

Bacon  Hogs. — ^The  investigation  of  this  subject  has  continued 
during  the  year.  Careful  study  of  the  influence  of  Yorkshire 
blood  on  the  prolificacy  of  recognized  breeds  of  lard  hogs  has 
been  made.  A  feeding  experiment,  in  which  Poland  China, 
Yorkshires,  Berkshires  and  crosses  of  the  same  were  compared, 
has  been  completed.  The  work  on  bacon  hogs  will  be  continued 
until  sufficient  information  for  publication  is  obtained. 

Milk  Production. — ^Although  no  special  work  has  been  done 
in  this  connection,  accurate  records  have  been  kept  of  individual 
cows  in  the  dairy  herd,  showing  milk  and  butter  fat  produced 
and  feed  consumed. 

Beef  Production. — Little  has  been  done  in  this  line  as  the 
funds  appropriated  for  this  work  in  March,  1905,  are  not  available 
until  November  i,  1905.  Plans  have  been  made  however,  to  pro- 
vide equipment  for  this  work  when  the  funds  become  available 
and  an  assistant  has  been  secured  to  conduct  the  work. 

A  change  in  the  organization  of  the  Experiment  Station, 
July  1, 1904,  placed  the  farm  except  such  areas  as  may  be  set  aside 
for  permanent  experimental  purposes,  with  all  equipment  of 
buildings,  tools,  fences,  live  stock,  etc.,  together  with  the  pro- 
ceeds of  the  same,  under  University  management  and  mainte- 
nance. This  change  does  not  relieve  the  head  of  this  Department 
of  the  work  and  responsibility  of  managing  the  farm,  but  rather 
adds  to  his  duties,  as  the  change  necessitates  the  keeping  of  ac- 
count of  all  labor,  supplies  and  materials  furnished  the  Experi- 
ment Station  by  the  University. 

Respectfully  submitted, 

J.  H.  Skinner, 
Chief  of  Animal  Husbandry  Department. 


REPORT  OF  THE  DAIRY  DEPARTMENT. 

Arthur  Goss,  Director. 

Sir: — During  the  year  the  following  experiments,  among 
others  of  less  moment,  have  been  carried  forward  but  not  fully 
crmpleted: 
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One  to  determine  the  relative  over-run  from  salted  and  un- 
salted  or  "sweet  butter,"  which  was  started  in  a  large  creamery 
iti  northern  Indiana. 

Another,  the  making  of  a  marketable  cheese  from  buttermilk 
from  pasteurized  cream  is  being  worked  out  in  the  Department 
creamery. 

An  educational  butter  scoring,  conducted  by  this  Depart- 
ment was  begun.  Butter  is  sent  to  a  cold  storage  house*  in  In- 
dianapolis from  Indiana  creameries,  to  be  scored  by  a  commercial 
judge,  and  criticisms  and  suggestions  for  improvement  made  by 
a  representative  of  this  Department,  and  returned  to  the  maker. 

A  start  in  cooperative  herd  testing  was  made  with  patrons  of 
our  creamery  early  in  the  year,  and  this  has  been  extended  to  a 
limited  number  of  outside  herds  with  the  purpose  of  increasing 
as  it  may  appear  that  the  plan  of  work  meets  the  needs  and  ex- 
isting conditions. 

The  testing  of  samples  and  scoring  of  butter  sent  in  for 
criticism,  and  suggestions  made  for  improvement,  have  continued. 

Mr.  H.  N.  Slater,  for  some  time  Buttermaker  in  the  Dairy 
Department  of  the  University,  has  been  appointed  Dairy  Field  As- 
sistant, to  work  among  the  creamer3rmen  and  patrons  as  provided 
for  by  the  late  legislative  appropriation.  He  begins  his  work  ai  the 
close  of  the  present  fiscal  year. 

A  materially  increasing  number  of  inquiries  for  definite  in- 
formation relating  to  dairy  matters  has  been  answered  by  letter, 
and  a  number  of  popular  articles  written  for  the  agricultural 
press.  Bulletin  No.  104  on  "A  Simple  Alkali  Test  for  Ripeness  of 
Cream,"  has  been  published.  Respectfully  submitted, 

H.  E.  VanNorman, 
Chief  of  Dairy  Department. 


REPORT  OF  THE  VETERINARY  DEPARTMENT. 

Arthur  Goss,  Director.  i 

Sir: — ^A  manuscript  upgn  "Examination  of  Horses  for  Sound- 
ness" has  been  completed  for  publication.  This  work,  like  the 
bulletin  upon  the  "Diseases  of  Sheep,"  and  that  upon  "The  Dis- 
eases of  Swine,"  is  a  result  of  the  joint  work  with  the  Office  of 
State  Veterinarian.  Dr.  G.  H.  Roberts,  Assistant  State  Veterin- 
arian, has  contributed  a  large  part  of  the  work. 


^Indianapolis  Cold  Storage  Co. 
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Another  line  of  work  is  well  under  way  and  will  be  available 
the  coming  year.  Respectfully  submitted, 

A.  W.  Bitting, 

Veterinarian. 


Pmodicals. 

The  following  periodicals  are  on  file  in  the  Station  Library  as 
regular  subscription  journals: — 
Berichte  der  Deutschen-Botanischen  Gesellschaft 

Berlin,  Germany. 

Botanisches  Centrallblatt Cassel-Marburg,  Germany. 

Botanische  Zeitung Leipsig,  Germany. 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France. 

Centrallblatt  fur  Bakteriologie Jena,  Germany. 

Chemiker  Zeitung Cothen,  Germany. 

The  Entomologist London,  England. 

Gardeners'  Chronicle London,  England. 

Journal  of  Botany London,  England. 

Journal  fur  Landwirthschaft Berlin,  Germany. 

Journal  of  Comparative  Medicine  and  Veterinary  Archives. . 

Philadelphia,  Pa. 

Journal  of  the  Royal  Agricultural  Society  of  England 

L/ondon,  E^igland. 

Journal  of  the  Chemical  Society London,  England. 

Landwirthschaftlichen  Versuchs-Stationen Berlin,  Germany. 

Live  Stock  Journal London,  England. 

Oil,  Paint  and  Drug  Reporter New  York,  N.  Y. 

Review  Mycologie  London,  England. 

Veterinarian London,  England. 

Veterinary  Journal -. . .  London,  England. 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany. 

PBRI(M>ICALS  DONATED. 

The  publishers  of  the  following  periodicals  have  generously 
sent  them  free  to  the  Station  during  the  year.  These  are  leading 
journals  and  i»re  frequently  used  by  all  persons  coming  in  con- 
tact with  our  library. 

AGRICULTURAL  PERIODICALS. 

Agricultural  Advertising  -        -        -        Chicago,  111. 
Agricultural  Experiments     -        -        -     Minneapolis  Minn. 
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American  Agriculturist     -        -        -  New  York,  N.  Y. 

American  Fertilizer      -        -        .        .  Philadelphia,  Pa. 

American  Grange  Bulletin         -        -  Cincinnati,  Ohio. 

American  Horticulturist       ...  Wichita,  Kansas. 

American  Swineherd         ...  Chicago,  111. 

Beet  Sugar  Gazette     -        -        -        -  Chicago,  111. 

Blooded  Stock Oxford,  Pa. 

Breeders'  Gazette      -        -        -        -  Chicago,  111. 

California  Cultivator    -        -        -        -  Los  Angeles,  Call. 

Campbell's  Soil  Culture    -  -  Lincoln,  Neb. 

Chicago  Dairy  Produce        -        -        -  Chicago,  111. 

Chicago  Live  Stock  World        -        -  Chicago,  111. 

Colman's  Rural  World        -        -        -  St.  Louis,  Mo. 

Commercial  Poultry  -        -        -  Chicago,  111. 

Country  Calendar         -        -        -        -  New  York,  N.  Y. 

Creamery  Gazette    -        -        -        -  Des  Moines,  Iowa. 

Creamery  Journal  -        .        -        -  Waterloo,  Iowa. 

Dairy  and  Creamery  ...  Chicago,  111. 

Dairy  and  Produce  Review         -        -  San  Francisco,  Cali. 

Dairy  Record    -----  St.  Paul,  Minn. 

Dakota  Farmer    -----  Fargo,  N.  D. 

Dakota  Field  and  Farm    -        -        -  Sioux  Falls,  S.  D. 

Deutsch  Americkanischer  Farmer       -  -Lincoln,  Neb. 

Drainage  Journal      -        .        -        -  Indianapolis,  Ind. 

Drover's  Journal  -----  Chicago,  111. 

Elgin  Dairy  Report    -        -        -        -   .  Elgin,  111. 

Experiment  Station  Record  -        -  Washington,  D.  C. 

Farm  and  Fireside    -        -        -        -  Springfield,  Ohio. 

Farm  and  Home  -        -        -        -  Chicago,  111. 

Farm  and  Home  Sentinel        -        -  Indianapolis,  Ind. 

Farm  and  Live  Stock  Journal        -        -  Detroit,  Mich. 

Farm,  Field  and  Fireside  -        -  Chicago,  111. 

Farm  Folks  -----  Kansas  City,  Mo. 

Farm  Home      -----  Springfield,  111. 

Farm  Journal       -----  Philadelphia,  Pa. 

Farm  Poultry  -----  Boston,  Mass. 

Farm  Star    ------  Indianapolis,  Ind. 

Farm,  Stock  and  Home    -        -        -  Minneapolis,  Minn. 

Farm  Stock  Journal     -        -        -        -  Rochester,  N.  Y. 

Farmer  and  Breeder  -        -        -  Sioux  City,  Iowa. 

Farmers'  Advance         -        -        -        -  Chicago,  111. 

Farmers'  Call    -----  Quincy,  111. 

Farmers'  Guide  -        -        -        -  Huntington,  Ind 

Farmers*  Home         -        -        -        -  Dayton,  O. 
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Farmers'  Review  -        -        - 

Farmers'  Sentinel      -        -        -        . 
Farmers'  Tribune  -        -        - 

Farmers'  Voice         .        .        -        . 
Field  and  Farm        -        -        .        . 
Flour  and  Feed    -        -        -        - 
Fruit  Grower    -        -        -        -        . 
Hoard's   Dairyman       -        -        - 
Holstein-Friesian  World  - 
Home  and  Farm  -        -        . 

Hospodarska  Listy 
Indiana  Farmer  -        -        -        - 
Inland  Farmer  -        -        -        -        . 
Iowa  Agriculturist        -        -        - 
Iowa  Homestead        -        .        .        . 
Journal  of  Agriculture     .    - 
Kansas  Farmer  -        -        .        , 

Kimball's  Dairy  Farmer 
Live  Stock  and  Dairy  Journal 
Live  Stock  Journal      -        -        - 
Live  Stock  Journal    -        -        -        . 
Louisiana  Ranter         -        -        - 
Mennonitsche  Rundschau 
Metropolitan  Rural  Home    - 
Modem  Farmer        -        -        -        . 
National  Farmer  and  Stock  Grower 
National  Fruit  Grower 
National  Stockman  and  Farmer    - 
Nebraska  Farmer      -        -        -        . 
New  England  Farmer  -        -        - 
New  York  Produce  Review 
New  York  Tribune  Farmer 
North  and  South      -        -        -        . 
North  Western  Agriculturist 
Northwest  Horticulturist  - 
Ohio  Farmer        -        -        -        - 
Orange  Judd  Farmer 
Operative  Miller  -        -        -        - 
Oregon  Agriculturist 
Our  Horticultural  Visitor 
Pacific  Northwest      -        -        -        - 
Pacific  Rural  Press      -        -        - 
Practical  Farmer      -        -        -        . 
Practical  Fruit  Grower 


Chicago,  111. 
Milwaukee,  Wis. 
Sioux  City,  Iowa. 
Chicago,  111. 
Denver,  Colo. 
Milwaukee,  Wis. 
St  Joseph,  Mo. 
Ft.  Atkinson,  Wis. 
Ithaca,  N.  Y. 
Louisville,  Ky. 
Chicago,  111. 
Indianapolis,  Ind. 
Louisville,  Ky. 
Ames,  Iowa. 
Des  Moines,  Iowa. 
St.  Louis,  Mo. 
Topeka,  Kan. 
Waterloo,  Iowa. 
Fresno,  Cali. 
Chicago,  111. 
Indianapolis,  Ind. 
New  Orleans,  La. 
Elkhart,  Ind. 
New  York,  N.  Y. 
St.  Joseph,  Mo. 
St.  Louis,  Mo. 
St.  Joseph,  Mo. 
Pittsburg,  Pa. 
Lincoln,  Neb. 
Boston,  Mass. 
New  York,  N.  Y. 
New  York,  N.  Y, 
Louisville,  Ky. 
Minneapolis,  Minn. 
Tacoma,  Wash. 
Cleveland,  O. 
Chicago,  111. 
Chicago,  111. 
Portland,  Ore. 
Benton  Harbor,  Mich. 
Portland,  Ore. 
San  Francisco,  Call. 
Philadelphia,  Pa. 
Springfield,  Mo. 
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Prairie  Farmer  -        ,        -        -  Chicago,  111. 

Pure   Products     -----  New  York,  N.  Y. 

Reliable  Poultry  Journal  -        -        -  Quincy,  111. 

St.  Louis  Republic      -        -        -        -  St.  Louis,  Mo. 

Shepherds'  Criterion         -        -        -  Chicago,  111. 

Southern  Farm  Magazine      -        -        -  Baltimore,  Md. 

Southern  Planter       -        -        -        -  Richmond,  Va. 

Southern  States  -        -        -        -        -  Baltimore,  Md. 

Strawberry  Specialist        -        -        -  Kittrell,  N.  C. 

Successful  Farming      -        -        -        -  Des  Moines,  Iowa. 

Swine  Breeders*  Journal  -        -        -  Indianapolis,  Ind. 

The  Trade    -        -        -        -        -        -  Baltimore,  Md. 

The  Feather         -----  Washington,  D.  C. 

Tri-State  Farmer      -        -        -        -  Chattanooga,  Tenn. 

Up  to  Date  Farming    -        -        -        -  Indianapolis,  Ind. 

Wallace's  Farmer      -        -        -        -  Des  Moines,  la. 

Western  Horseman      -        -        -        -  Indianapolis,  Ind. 

West  Virginia  Farm  Review      -        -  Charlestown,  W.  Va. 

Wisconsin  Agriculturist        -        -        -  Racine,  Wis. 

Wool  Markets  and  Sheep  -        -        -  Chicago,  III. 

GENERAI.  STATS  PERIC»ICAI^. 

Advertiser     ------  Medaryville,  Ind. 

American  Standard  -        -        -        -  Frankfort,  Ind. 

Banner  ------  BlufFton,  Ind. 

Columbia  City  Mail  .        -        -  Columbia  City,  Ind. 

Democrat      ------  Salem,  Ind. 

Enterprise  -----  Wolcott,  Ind. 

Kendallville  News         -        -        -        -  Kendallville,  Ind. 

Lafayette  Commericial  Gazette  -  Lafayette,  Ind. 

Lyons  Herald        -----  Lyons,  Ind. 

News         ------  Monon,  Ind. 

Progress-Examiner       -        -        -        -  Orleans,  Ind. 

Public  Press      -----  New  Albany,  Ind. 

Recorder       ------  Rising  Sun,  Ind. 

P.egister    ------  Crown  Point,  Ind. 

Ripley  Journal Osgood,  Ind. 

FOREIGN    PERIODICALS. 

Agricultural  Gazette  of  N.  S.  Wales  Sidney,  Australia. 

Cooperative  Farming    -        -        -        -  Sussex,  N.  B. 

Farmers'  Advocate    -        -        -        -  London,  Ont. 

Journal  of  Agriculture  of  Victoria      -  Melbourne,  Australia. 
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Natal  Agricultural  Journal  and  Mining 

Record        ----- 
Journal    of    the    Royal   Horticultural 
Society  ----- 

New  Zealand  Dairyman  and  Farmers' 

Union  Journal    -        -        -        - 
Station,  Farm  and  Dairy      -        -        - 
Transvaal  Agricultural  Journal  - 
Queensland  Agricultural  Journal  - 


Natal,  S.  A. 

London,  England. 

WeUington,  N.  Z. 
Sidney,  N.  S.  W. 
Pretoria,  S.  A. 
Brisbane,  Australia. 


LIST  OF  BULLETINS 

Published  by 

The  Indiana  Agricultural  Experiment  Station, 

To  December  i,  1905. 


♦Bulletin 
♦Bulletin 

♦Bulletin 
♦Bulletin 
♦Bulletin 
♦Bulletin 
♦Bulletin 
♦Bulletin 
♦Bulletin 
♦Bulletin 


♦Bulletin  No 


Bulletins  of  the  School  of  Agriculture. 

No.       I,  January,  1885,  pp.  10,  pi.  II.    The  Hessian  Fly. 
By  F.  M.  Webster. 

2,  January,  1885,  ppi2.  Experiments  with  nitro- 
genous, phosphatic  and  other  fertilizers.  By 
W  .C.  Latta. 

3,  April,  1885,  PP-  8,  pi.  III.  Insects  affecting 
growing  wheat.    By  F.  M.  Webster. 

4,  September,  1885,  pp.  12.  Experiments  with 
wheat.    By  W.  C.  Latta. 

5,  November,  1885,  pp.  12,  pi.  II.  Experiments 
with  small  fruits.    By  James  Troop. 

6,  March,  1886,  pp.  16.  Experiments  with  oats  and 
corn.    By  W.  C.  Latta. 

7,  1886,  pp.  12.  Commercial  fertilizers  and  notes 
on  agricultural  chemistry.    By  R.  B.  Warder. 

8,  August  24,  1886,  pp.  16.  Experiments  with 
wheat.    By  W.  C.  Latta. 

9,  October  30,  1886,  pp.  8,  pi.  I.  The  American 
Meromyza.    By  F.  M.  Webster. 

10,  December  15,  1886,  pp.  8.  Report  of  the  Direc- 
tor of  the  Indiana  State  Horticultural  Experi- 
ment Stations.    By  James  Troop. 

11,  1887,  pp.  4.    Commercial  Fertilizers.    By  R.  B. 
Warder. 


No. 


No. 
No. 


No. 


No. 

No. 
No. 

No. 


No. 


♦Supply  Exhausted. 
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♦Bulletin  No.  12,  August  25,  1887,  pp.  16.      Experiments    with 

wheat.    By  W.  C.  Latta. 

Bulletins  of  the  Piu-due   University  Agricultural   Experiment 

Station. 

Bulletin  No.     13,  January,  1888,  pp.  16.    Report  on  new  organ- 
ization.   By  Pres.  J.  H.  Smart. 

Bulletin  No.    14,  April,  1888,  pp.  20.     Experiments  with  oats 

and  corn.    By  W.  C.  Latta. 

Bulletin  No.     15,  June,  1888,  pp.  14,  figs.  9.     Concerning  the 

potato  tuber.    By  J.  C.  Arthur. 
♦BuUeting  No.     16,  August,  1888,     pp.  12.     Experiments     with 

wheat.    Crop  rotation.    By  W.  C.  Latta. 

Bulletin  No.  "17,  November,  1888,  pp.  4.    Parturient  apoplexy. 

By  T.  D.  Hinebauck 

Bulletin  No.     18,  January,  1889,  pp.  12,  pi.  I.    Experiments  with 

vegetables.     By  James  Troop. 

Bulletin  No.    19.  January,  1889,  pp.   12,  figs.  6.     Spotting  of 

peaches  and  cucumbers.    By  J.  C.  Arthur. 

Bulletin  No.    20,  January,  1889,  pp.  12,  figs.  3,  I.    Experiments 

in  cross  fertilization.  IL    The  culture  of  trop- 
ical ferns.    By  Pierre  Van  Landeghem. 

Bulletin  No.    21,  February,  1889,  PP-  ^6.    How  to  feed  ration- 
ally.   By  C.  A.  Wulff. 

Bulletn  No.    22,  March,  1889,  pp.  16.     Commercial  fertilizers. 

By  H.  A.  Huston. 
♦Bulletin  No.    23,  April,  1889,  pp.  12.     Experiments  with  com. 

By  W.  C.  Latta. 
♦Bulletin  No.    24,  May,  1889,  pp.  16,  fig.  I,  pi.  L    Experiments 

on  milk  production.     By  C.  A.  WulflF. 

Bulletin  No.    25,  June,  1889,  pp.  18,  figs.  3.    Entomological  ex- 
periments.   By  F.  M.  Webster. 

Bulletin  No.    26,  July,  1889,  pp.  20,  figs.  9.    Wheat  rust.    By  H. 

L.  Bolley. 
♦Bulletin  No.    27,  August,  1889,  pp.  12.    Field  experiments  with 

wheat.    By.  W.  C.  Latta. 
♦Bulletin  No.    28,  September,  1889,  pp.  24,  figs.    7.      Smut    of 

wheat  and  oats.    By  J.  C.  Arthur. 
♦Bulletin  No.    29,  December,  1889,  pp.  44,  plates  XIX.  Grasses 

of  Indiana.    By  James  Troop. 
♦Bulletin  No.    30,  February,  1890,  pp.  12,  figs.  2.    Influenza.    By 

T.  D.  Hinebauch. 
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Bulletin  No. 
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♦Bulletin  No. 
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♦Bulletin  No. 


Bulletin  No. 
Bulletin  No. 


31,  April,  1890,  pp.  22,  figs.  13.  Experiments  with 
small  fruits  and  vegetables.    By  James  Troop. 

32,  July,  1890,  pp.  22.  (i)  Treatment  of  smut  in 
wheat,  by  J.  C.  Arthur.  (2)  Field  experiments 
with  wheat.  By  W.  C.  Latta.  (3)  A  note  on 
two  inferior  fertilizers.    By  C.  S.  Plumb. 

33,  October,  1890,  pp.  23-54,  fig.  i.  Small  fruits, 
By  James  Troop.  Entomological  notes.  By  F. 
M.  Webster.  The  absorptive  power  of  soils, 
By  H.  A.  Huston  and  Arthur  Goss. 

34,  vol.  II,  February,  1891,  pp.  55-80.  (i)  Sugar 
be^ts.  By  H.  A.  Huston.  (2)  Field  experi- 
ments with  commercial  fertilizers  and  manure 
on  barley  and  oats.  By  W.  C.  Latta.  (3)  Tests 
of  vegetables.  By  James  Troop. 

35,  March,  1891,  pp.  81-108,  figs.  2-4.  Loose 
smut  of  oats.    By  J.  C.  Arthur. 

36,  vol.  II,  August,  1891,  pp.  109-138.  (i)  Field 
experiments  with  wheat.  (2)  Testing  grain. 
By  W.  C.  Latta.  (3)  Wheat  scab.  By  J.  C.  Ar- 
thur. (4)  Forms  of  nitrogen  for  wheat.  By  H. 
A.  Huston. 

37,  vol.  II,  December,  1891,  pp.  139-150,  (i)  Steer 

feeding.  A  comparison  of  cut  with  uncut 
clover.  By  C.  S.  Plumb.  (2)  Composition  and 
valuation  of  Indiana  feeding  stuffs.  By  H.  A. 
Huston. 

38,  vol.  Ill,  March,  1892,  pp.  29,  plate  I.    (i)  Small 

fruits.  (2)  Treatment  of  powdery  mildew  and 
black  rot.    (3)  Vegetables.    By  James  Troop. 

39,  vol.  Ill,  April,  1892,  pp.  31-62,  plates  II,III. 
(i)  Field  experiments  with  com.  By  W.  C. 
Latta.  (2)  Sugar  beets.  By  H.  A.  Huston.  (3) 
Diseases  of  the  sugar  beet  root.  By  J.  C.  Ar- 
thur. 

40,  vol.  Ill,  June,  1892,  pp.  63-82,  fig.  I.  The  silo 
and  silage  in  Indiana.    By  C.  S.  Plumb. 

41,  vol.  Ill,  August,  1892,  pp.  83-102.  (i)  Field 
experiments  with  wheat.  By  W.  C.  Latta.  (2) 
Forms  of  nitrogen  for  wheat.  By  H.  A.  Hus- 
ton. 
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♦Bulletin  No. 
♦Bulletin  No. 
♦Bulletin  No. 


♦Bulletin  No. 


♦Bulletin  No. 


♦Bulletin  No. 


42,  vol.  Ill,  November,  1892,  pp.  103-118,  figs.  4. 
The  potato:  The  relation  of  number  of  eyes 
on  the  seed  tuber  to  the  product.  By  J.  C. 
Arthur. 

43,  vol.  IV,  March,  1893,  pp.  20.  (a)  Field  experi- 
ments with  corn.  By  W.  C.  Latta,  (b)  The 
sugar  beet  in  Indiana.    By  H.  A.  Huston. 

44,  vol.  IV,  May,  1893,  pp.  21-44,  figs.  4.  Dairy 
experiments.     By  C.  S.  Plumb. 

45,  vol.  IV,  August,  1893,  pp.  45-65.  Field  ex- 
periments with  wheat.  By  W.  C.  Latta.  Forms 
of  nitrogen  for  wheat.    By  H.  A.  Huston. 

46,  vol.  IV,  September,  1893,  pp.  66-85,  fig.  i.  (i) 
A  modification  of  Grandeau's  method  for  the 
determination  of  humus.  (2)  Preliminary  in- 
vestigation relating"  to  the  determination  of 
"crude  fibre."  By  H.  A.  Huston  and  W.  F. 
McBride. 

47,  vol.  IV,  November,  1893,  pp.  86-101,  figs.  2. 
(i)  Does  it  pay  to  shelter  milch  cows  in  win- 
ter? (2)  Upon  skim  milk  as  a  food  for  calves. 
By  C.  S.  Plumb. 

48,  vol.  V,  January,  1894,  pp.  14.  Experiments 
with  small  fruits.    By  James  Troop. 

49,  vol.  V,  March,  1894,  pp.  15-40,  figs.  3.  Sugar 
beets.    By  H.  A.  Huston. 

50,  vol.  V,  April,  1894,  pp.  41-56.  Field  experi- 
ments with  corn  and  oats.    By  W.  C.  Latta. 

51,  August,  1894,  pp.  57-80.  (i)  Field  experi- 
ments with  wheat.  By  W.  C.  Lfatta  and  Geo. 
R.  Ives.  (2)  Forms  of  nitrogen  for  wheat. 
By  H.  A.  Huston. 

52,  vol.  V,  November,  1894,  pp.  81-113,  figs.  4, 
plates  IV.  Wild  or  prickly  lettuce.  By  J.  C. 
Arthur. 

53,  vol.  V,  December,  1894,  pp.  11 5-130,  figs.  7, 
plates  V,  VI.  Horticulture  and  entomology. 
By  James  Troop. 

54,  vol.  VI,  February,  1895,  pp.  8,  plates  II,  fig.  i. 
New  chemical  apparatus.    By  H.  A.  Huston. 
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♦Bulletin  No. 
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Bulletin  No. 

Bulletin  No. 

♦Bulletin  No. 
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55,  vol.  VI,  March,  1895,  pp.  9-56,  fig.  i.  Experi- 
ments with  small  fruits.  By  James  Troop.  Ex- 
periments with  com  and  oats.  By  W.  C.  Lat- 
ta  and  George  R.  Ives. 

56,  vol.  VI,  August,  1895,  pp.  57-80.  Field  ex- 
periments with  wheat.  By  W.  C.  Latta  and 
S.  P.  Carithers.  Potato  scab  and  its  preven- 
tion.    By  J.  C.  Arthur. 

57,  vol.  VI.  November,  1895,  pp.  81-100,  figs,  2-6, 
plates  III-IV.  The  improvement  of  unpro- 
ductive black  soil.    By.  H.  A.  Huston. 

58,  vol.  VII,  February,  1896,  pp.  10.  Hog  cholera 
and  swine  plague  in  Indiana.  By  A.  W. 
Bitting. 

59,  vol.  VII,  1896,  pp.  11-40,  plates  VIII,  figs.  24. 

Bacteriosis  of  Carnations.     By.  J.  C.  Arthur 
and  H.  L.  Bolley. 

60,  vol.  VII,  April,  1896,  pp.  41-54,  plates  IX- 
XIV,  figs.  25-31.  The  American  persimmon. 
By  James  Troop  and  O.  M.  Hadley. 

61,  vol.  VII,  August,  1896,  pp.  55-70.  Field  ex- 
periments with  wheat.  By  W.  C.  Latta  and 
W.  B.  Anderson. 

62,  vol.  VII,  October,  1896,  pp.  71-96,  figs.  32-42. 
The  udder  of  the  cow.    By  C.  S.  Plumb. 

63,  vol.  VII,  December,  1896,  pp.  97-116,  plates 
XV-XVI.  Bovine  tuberculosis  in  Indiana.  By 
A.  W.  Bitting. 

64,  vol.  VIII,  April,  1897,  pp.  16.  Field  experi- 
ments with  corn,  oats  and  forage  plants.  By 
W.  C.  Latta  and  W.  B.  Anderson. 

65,  vol.  VIII,  June,  1897,  pp.  17-36,  plates  II. 
Formalin  for  prevention  of  potato  scab.  By 
J.  C.  Arthur. 

66,  vol.  VIII,  October,  1897,  pp.  37-60,  plates  III 
and  IV,  fig.  I.  Indoor  lettuce  culture.  By 
William  Stuart.    Condensed  edition  also,  8  pp. 

67,  vol.  VIII,  December,  1897,  pp.  61-70.  Wheat 
and  corn  as  food  for  pigs.  C.  S.  Plumb  and 
W.  B.  Anderson. 

68,  vol.  IX,  March,  1898,  pp.  32,  figs.  13.  The 
sugar  beet  in  Indiana.  By  H.  A.  Huston  and 
J.  M.  Barrett. 
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69,  vol.  IX,  March,  1898,  pp.  33-40.  Insecticides, 
fungicides  and  spraying.    By  James  Troop. 

70,  vol.  IX,  1898,  pp.  41-52,  figs.  14-16.  The  re- 
lation of  water  supply  to  animal  diseases.    By 

A.  W.  Bitting.      . 

71,  vol.  IX,  June,  1898,  pp.  53-64.  I.  Com  meal 
and  shorts  as  food  for  pigs.  By  C.  S.  Plumb 
and  S.  B.  Anderson.  II.  Skim-milk  as  food 
for  ,young  chickens.    By  W.  B.  Anderson. 

72,  vol.  IX,  August,   1898,  pp.  65-76.     Field  ex- 

periments with  wheat.     By  W.  C.  Latta  and 
W.  B.  Anderson. 

73,  vol.  IX,  October,  1898,  pp.  77-92,  figs.  17-19. 
Tests  of  strawberries,  raspberries,  black- 
berries, grapes.    By  James  Troop. 

74,  vol.  IX,  November,  1898,  pp.  93-100,  figs.  20, 
plates  I- VI.  A  native  white  bedding  plant. 
By  J.  C.  Arthur. 

75,  vol.  X,.  January,  1899,  pp.  1-20,  fig.  i.  The 
sugar  beet  in  Indiana  in  1898.  By  H.  A. 
Huston  and  A.  H.  Bryan. 

76,  vol.  X,  March,  1899,  pp.  21-28.  Skim  nrilk  as 
a  food  for  young  growing  chickens.    By  W. 

B.  Anderson. 

77,  vol.  X,  March,  1899,  pp.  29-44.  Field  experi- 
ments with  corn.  By  W.  C.  Latta  and  W.  B. 
Anderson. 

78,  vol.  X,  May,  1899,  pp.  45-52.  Figs.  2-4.  The 
San  Jose  and  other  scale  insects,  and  the  In- 
diana nursery  inspection  law.  By  James 
Troop. 

79,  vol.  X,  June,  1899,  pp.  53-62.  Roots  as  food 
for  pigs.  By  C.  S.  Plumb  and  H.  E.  Van  Nor- 
man. 

80,  vol.  X,  September,  1899,  pp.  63-76,  figs.  5-12. 
Sheep  scab.     By  A.  W.  Bitting. 

81,  vol.  X,  December,  1899,  pp.  77-92.  Field  tests 
with  fertilizers  on  heavy  day  lands.  By.  H. 
A.  Huston. 

82,  vol.  X,  March,  1900,  pp.  93-106.  Roots  and 
other  succulent  foods  for  swine.  By.  C.  S. 
Plumli. 
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Bulletin  No. 


83,  vol.  X,  August,  1900,  pp.  107-114.  •  Test  of 
small  fruits.    By  James  Troop. 

84,  vol.  X,  September,  1900,  pp.  1 15-142,  plates 
III,  graphic  charts  III.  Growing  lettuce  with 
chemical  fertilizers.    By  William  Stuart 

85,  vol.  X,  October,  1900,  pp.  143-150.  Chrysan- 
themum rust.    By.  J.  C.  Arthur. 

86,  vol.  X,  December,  1900,  pp.  151 -158.    On  the 
«  amount  of  water  in  slop  fed  fattening  pigs.  By 

C.  S.  Humb  and  H.  E.  Van  Norman. 

87,  vol.  XI,  March,  1901,  pp.  1-26.  Formalin  as 
a  preventative  of  oats  smut.  By  William 
Stuart. 

88,  vol.  XI,  May,  1901,  pp.  27-38.  Systems  of 
cropping  with  and  without  fertilization.  By 
W.  C.  Latta  and  J.  H.  Skinner. 

89,  vol.  XI,  July,  1 90 1,  pp.  39-69.  The  production 
and  delivery  of  milk  in  cities.  By  A.  W. 
Bitting. 

90,  vol.  XI,  October,  1901,  pp.  70-82.  Tankage 
as  a  food  for  pigs.  By  C.  S.  Plumb  and  H.  E. 
Van  Norman." 

91,  vol.  XI,  January,  1902,  pp.  83-106.  Fig.  2-5. 
The  modern  silo.     By  C.  S.  Plumb. 

92,  vol.  XL  April,  1902,  pp.  101-116.  Fertilizer 
tests  on  tomatoes.    By  H.  A.  Huston. 

93,  vol.  XI,  June,  1902,  pp.  1 17-123.  The  influ- 
ence of  conc&nental  stock  food  in  fattening 
swine.    By.  C.  S.  Phimb. 

94,  vol.  XII,  February,  1903,  pp.  1-88.  Illustra- 
tions 15.  Diseases  of  sheep.  By  A.  W.  Bit- 
ing and  R.  A.  Craig. 

95,  vol.  XII,  March,  1903,  pp.  1-31,  Plates  I-IV, 
Figs.  1-5.  The  improvement  of  unproductive 
black  soils.    By  H.  A.  Huston. 

96,  vol.  XII,  July,  1903,  pp.  1-36.  Figs.  1-8.  The 
care  of  milk  and  butter  making  on  the  farm. 
By  H.  E.  Van  Norman. 

97,  vol.  XII,  October,  1903,  pp.  37-42.  On  the 
value  of  distillery  dried  erains  as  a  food  for 
work  horses.    By  C.  S.  Plumb. 

98,  vol.  XII.  January,  1904,  pp.  43-S6.  Fig.  i, 
plates  I- VI.  Three  edible  toadstools.  By  J. 
C.  Arthur. 
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Bulletin  No.    99,  vol.  XII,  March,  1904,  pp.  57-68.     Tests  of 

small  fruits.    By  James  Troop. 

Bulletin  No.  100,  vol.  XII,  September,  1904,  pp.  69-204.  Illus- 
trations 23.  Diseases  of  swine.  By.  R.  A. 
Craig  and  A.  W.  Bitting. 

Bulletin  No.  loi,  vol.  XII,  February,  1905,  pp.  205-219.    Alfalfa 

in  Indiana.  By  A.  T.  Wiancko  and  M.  L. 
Fisher.  • 

Bulletin  No.  102,  vol.  XII,  March,  1905.  pp.  220-254.  Illus- 
trations 8.  Apple  growing  in  Indiana.  By  J. 
Troop. 

Bulletin  No.  103,  vol.   XII.   March,   1905*  pp.   255-264  .  Rapid 

method  of  removing  smut  from  seed  oats.  By 
J.  C.  Arthur. 
♦Bulletin  No.  104,  vol.  XII,  March,  1905.  pp;  265-274.     Illustra- 

*tions  2.    A  simple  alkali  test  for  ripeness  of 
cream.    By  H.  E.  Van  Norman. 

Bulletin  No.  105,  vol.  XIL  March,  1905.  pp.  275-322.  Illus- 
trations 14.  Com  improvement  in  Indiana. 
By  A.  T.  Wiancko. 

Bulletin  No.  106,  vol.  XII.  May,  1905.  pp.  52.  Maps  i.  Com- 
mercial fertilizers.  By  Arthur  Goss  and  W.  J. 
Jones,  Jr. 

Bulletin  No.  107,  vol.  XIII.    July,  1905,  pp.  12.    Agriculture  at 

Purdue  University.  By  Pres.  W.  E.  Stone, 

Bulletin    No.  108,  vol.  XIII,  July,  1905.  pp.  13-32.    Illustrations 

4.  Soy  beans,  middlings  and  tankage,  as  sup- 
plemental feeds  in  pork  production.  By  J.  H. 
Skinner. 

Bulletin  No.  109,  vol.  XIII,  November,  1905.  pp.  33-76.  Illus- 
trations 28.  Examination  of  horses  for 
soundness.  By  A.  W.  Bitting  and  G.  H. 
Roberts. 
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FINANCIAL  STATEMENT. 


Treasurer's  Report. 

Receipts  for  Experiment  Station  Funds: 
Balance  from  Miscellaneous  fund,  June  30,  1904    -      $    1,052  73 
From  United  States  Treasurer,  for  year  ending  June  30, 

1905 iSfOOO  00 

From  State  Treasurer,  for  year  ending  Oct.  31,  1905  -  5,000  00 
From  Miscellaneous  receipts,  for  year  ending  June  30, 

1905 10,828  05 


Total 


$  3i»88o  78 

James  M.  Fowler, 

Treasurer  Board  of  Trustees. 


Secretarjr's  Report. 
Government  or  Hatch  Fund,  for  the  Year  Ending  June  30,  1905. 


Received  from  U.  S.  Treasurer 
Salaries      -        -        -        -  ^      - 

Labor   ------ 

Publications       -        -        -        - 

Postage  and  stationery 
Freight  and  express 
Heat,  light,  water  and  power 
Chemical  supplies      -        -        - 
Seeds,  plants,  and  sundry  supplies 
Fertilizers  -        -        -        -        - 

Feeding  stuffs        -        -        -        r 
Library      -        -        -        -        - 

Tools,  implements  and  machinery 

Furniture  and  fixtures 

Scientific  apparatus       -        -        - 

Live  stock  -        -        .        . 

Traveling  expenses        -        - 

Contingent  expenses 

Buildings  and  repairs   -        .        - 

Total 


Cr, 

$  7,901  62 

1,525  15 

2,616  05 

420  25 

74  93 

32  00 

88378 

38689 

0  00 

0  00 

230  47 

192  45 

242  00 

100  28 

0  00 

203  05 

IS  00 

176  08 

$15,000  ooi$i5,ooo  00 
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State  Funds,  for  the  Year  Ending  October  31,  1905. 


Received  from  State  Treasurer 

General. 

Publications  -  -  -  - 
Printing,  stationery  and  postage 
Sundry  supplies  -        .        - 

Traveling  Expenses 
Buildings  and  repairs 

Live  Stock  Feeding. 

Salary,  assistant         -        -        . 
Printing,  stationery  and  postage 
Feeding  stuffs        -        -        - 
Traveling  expenses    -        -        - 
Contingent  expenses,  principally 

telegrams   and  telephones    - 
Buildings  and  improvements 

Dairy  Interests. 

Salaries,  assistants 

Labor         ----- 

Printing,  stationery  and  postage 
Express  and  freight  -        -        - 
Sundry  supplies    -        -        - 
Tools,  new         -        -        -        - 
Traveling  expenses 
Contingent  expenses,  principally 
telegrams   and  telephones    - 

Crop  and  Soil  Improvement 

Salaries,  assistants 
Labor         ----- 
Publications  -        -        - 

Printing,  stationery  and  postage 
Express  and  freight 
Sundry  supplies         -        -        - 
Fertilizers      -        -        -        - 
Tools,  new        -•       -        -        - 
Furniture  and  fixtures  - 
Traveling  expenses    -        -        - 
Contingent  expenses,  principally 
telegrams   and  telephones    - 


Dr. 


$  5,000  00 


Total 


$  5,000  00 


Cr. 


$     133  75 

1 

49  00 

I  35 

54  73 

617  so 

$ 

85633 

166  66 

9  c» 

152  56 

643 

62 

545  38 

$ 

8806s 

$64497 

9685 

ao  05 

II  27 

20  47 

24  71 

340  99 

\ 

2  30 

$ 

B 

i»i6i  61 

$        983    85 

45  00 

2  50 

24  50 

177  02 

214  27 

195  00 

2  75 

a6  00 

423  47 

7  05 

$ 

2,101  41 

$  5,000  OQ 


45 


Miscellaneous  Fund,  For  the  Year  Ending  June  30, 1905 

(Derived  from  farm  sales,  fertilizer  inspection  fee,  etc.) 


Balance  June  30,  1904 

Total  receipts  -        .        - 

Salaries 

Labor        

Publications  .        -        -        . 

Postage  and  stationery 
Freight  and  express      -        -        - 
Heat,  light,  water  and  power  - 
Chemical  supplies 
Seeds,  plants  and  sundry  supplies 
Fertilizers      -        -        -        -        . 
Feeding  stuffs  -        .        -        - 
Library  -        -        -        -        . 

Tools,  implements  and  machinery 
Furniture  and  fixtures  - 
Scientific  apparatus    -        -        - 
Live  stock     -        -        -        -        . 
Traveling  expenses    -        -        - 
Contingent  expenses     - 
Buildings  and  repairs 
Balance         -        -        -        .        , 

Total 


Cr. 


$  4,429  10 
761  97 

184  35 

925  33 

90  58 

210  54 

333  76 
666  50 

o  00 

o  00 

4  00 

160  70 

o  00 

3  25 
8  00 

796  58 
o  00 

o  00 

3,306  12 


$11,880  78 
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Summary  of  Total  Receipts  and  Expenditures 

of  tfie  Station. 

Hatch  and  Miscellaneous  Funds  for  the  Year  Ending  June 
30,  1905 ;  State  Funds  for  the  Year  Ending  October  31,  1905. 


Balance  from  year  previous 
Rec'd  from  U.  S.  Gov.,  Hatch  fund 
Rec'd  from  State,  Agricultural  Ex- 
periment fund     -        -        - 
Other  receipts,  Miscellaneous  fund 
Salaries      ----- 

Labor  ------ 

Publications       -        -        -        - 

Postage  and  stationery 

Freight  and  express 

Heat,  light,  water  and  power 

Chemical  supplies      -        -        - 

Seeds,  plants  and  sundry  supplies 

Fertilizers  -        -        -        - 

Feeding  stuffs       -        -        -        - 

Library      ----- 

Tools,  implements  and  machinery 

Furniture  and  fixtures 

Scientific  apparatus       -        -        . 

Live  stock         -        - 

Traveling  expenses       -        -        - 

Contingent  expenses 

Buildings  and  repairs  -        -        - 

Balance      ----- 


Total 


Dr. 


$  ifOS2  73 
15,000  00 

5,000  00 
10,828  05 


Cr. 


$31^^ 


$14,126  20 
2428  97 
2,936  65 
1,448  13 

353  80 

242  54 

1,217  54 

1,28948 

195  00 

152  56 

234  47 
380  61 

268  00 

103  53 
8  00 

1,825  25 

24  97 
1,338  96 
3,306  12 


$31,880  78 

The  foregoing  is  a  correct  statement  of  expenditures  from 
the  Hatch  and  Miscellaneous  funds  for  the  year  ending  June  30, 
1905,  and  from  the  State  funds  for  the  year  ending  October  31, 

1905. 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees. 


^    r.  '  1  >        ».  ^.    ivilCH. 
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To  THE  Governor: 

.  I  transmit  herewith  the  annual  report  of  the  Purdue  University 
Agricultural  Experiment  Station  for  the  year  ending  June  30,  1906. 

WILLIAM  V.  STUART, 

President  of  the  Board  of  Trustees. 
December  i,  1906. 


To  THE  President  of  the  Board  of  Trustees: 

.  I  herewith  present  the  nineteenth  annual  report  of  the  Ag^cul- 
tural  Experiment  Station  of  Indiana  for  the  year  ending  June  30, 
1906,  the  same  being  required  by  Section  3,  of  an  act  entitled  "An 
act  to  establish  Agricultural  Experiment  Stations  in  connection  with 
the  Colleges  established  in  the  several  States,  under  provisions  of  an 
act  approved  July,  1862,  and  of  the  acts  supplemental  thereto,"  and 
being  in  accordance  also  with  the  instructions  of  the  Department 
of  Agriculture. 

This  report  consists  of  a  report  of  the  Director  of  the  Station, 
a  summary  of  Station  investigations  by  members  of  the  Staff,  a.  list 
of  the  Station  bulletins  published  prior  to  December  i,  1906,  and  a 
financial  report  of  the  Secretary  of  the  Board  of  Trustees. 

WINTHROP  E.  STONE, 
December  i,  1906.  President. 
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NINETEENTH  ANNUAL  REPORT 

O^   THE 

PURDUE  UNIVERSITY  AGRICULTURAL  EXPERIMENT 

STATION. 

For  the  Year  Ending  June  30,  1906. 


To  President  W.  E.  Stone: 

Sir: — ^I  take  pleasure  in  submitting  herewith  the  Nineteenth 
Annual  Report  of  the  Indiana  Agricultural  Experiment  Station. 
This  includes  the  report  of  the  Director,  a  summary  of  the  work  of 
the  different  departments,  a  list  of  periodicals  received,  a  list  of  all 
bulletins  published  prior  to  December  i,  1906,  a  financial  statement 
of  the  receipts  and  expenditures  from  the  Hatch  and  Miscellaneous 
funds  for  the  year  ending  June  30,  1906,  and  a  financial  statement 
of  the  State  Agricultural  Experiment  fund  for  the  year  ending 
October  31,  1906. 

Very  respectfully, 

Arthur  Goss, 

Director. 


Report  of  the  Director. 

The  work  of  the  Station  has  been  increasing  so  rapidly  during 
the  last  two  or  three  years,  that  it  is  difficult  for  any  one  not  directly 
connected  with  Station  affairs  to  realize  the  scope  of  its  increased 
activity.  For  this  reason  a  brief  summary  of  the  work  in  general 
may  not  be  out  of  place  at  this  time.  A  detailed  account  of  the 
work  of  the  different  departments  for  the  year  ending  June  30, 
1906,  will  be  found  elsewhere. 

Financial  Condition. 

The  marked  expansion  in  the  activities  of  the  Station  has  been 
brought  about  by  a  number  of  causes,  chief  among  which  perhaps 
is  the  considerable  increase  in  funds  for  carrying  on  the  work. 

Prior  to  July,  1904,  the  entire  revenue  of  the  Station  was  the 
Government  Hatch  fund  of  $15,000.00  annually,  and  an  additional 


thousand  or  two  derived  from  the  sale  of  farm  products  and  other 
miscellaneous  sources.  This  meagre  endowment  had  to  suffice  for 
paying  all  expenses  in  connection  with  the  scientific  work  of  the 
Station  and  for  the  management  and  running  of  the  University 
farm  as  well.  This  latter,  involving  as  it  did  the  purchase  of  feed- 
ing stuffs  for  the  stock  kept,  was  no  small  item,  and  cut  into  the 
revenues  very  materially.  Such  a.  state  of  affairs  meant  of  course, 
that  there  could  be  no  expansion,  or  even  normal  growth.  Every 
department  was  in  urgent  need  of  assistance  and  the  only  wonder 
is  that  so  much  excellent  work  was  accomplished  under  such  ad- 
verse conditions. 

In  July,  1904,  the  tide  of  financial  prosperity  having  apparently 
receded  to  its  utmost  outward  limit,  turned,  and  has  since  been  mak- 
ing in  the  direction  of  the  Station.  The  first  forward  wave  was 
the  action  of  the  Board  of  Trustees  of  the  University  in  relieving 
the  Station  of  the  burden  of  managing  the  farm,  by  placing  the 
same,  with  the  exception  of  the  portion  used  for  permanent  experi- 
ments, under  the  management  of  the  University.  The  next  wave 
was  the  action  of  the  Board  in  placing  the  administration  and  rev- 
enues of  the  fertilizer  control  work  under  Station  instead  of  Uni- 
versity control  as  had  been  the  case  in  the  past.  The  above  changes 
resulted  in  increasing  the  funds  of  the  Station  several  thousand 
dollars  annually.  Then  came  the  state  appropriation  whereby  the 
income  of  the  Station  along  certain  specified  lines  was  increased 
$25,000.00  annually.  The  next  succeeding  and  most  recent  addition 
was  the  Adams  appropriation  by  the  Federal  Government,  which 
will  ultimately  result  in  an  increase  of  $15,000.00  annually  in  the 
funds  of  the  Station. 

Additions  to  Working  Force  and  Equipment. 

As  a  result  of  the  above  increase  in  funds,  it  has  been  possible 
to  strengthen  the  work  of  the  Station  in  almost  all  departments,  by 
adding  to  the  working  force.  Thus,  in  the  Agricultural  department, 
the  State  Soil  and  Crop  Improvement  fund  has  made  possible  the 
addition  of  two  men  to  the  force  and  a  very  decided  expansion  in 
the  work,  especially  in  the  line  of  cooperative  experiments.  In  the 
Chemical  department,  the  same  appropriation  has  made  possible  the 
addition  of  a  man  to  look  after  the  field  fertilizer  test  work,  contem- 
plated in  the  act.  In  the  Animal  Husbandry  department,  the  State 
Live  Stock  Feeding  fund  has  made  possible  the  addition  of  an  as- 
sistant to  look  after  the  feeding  experiments  provided  for  by  the 
law.  In  the  Dairy  department  the  state  appropriation  has  also  made 
possible  a  very  material  expansion  in  the  work,  which  has  been 
accompanied  by  the  addition  of  two  new  men.    In  the  Botanical  and 


Horticultural  departments,  the  addition  of  much  needed  assistants 
has  also  been  made  possible. 

Since  the  state  appropriation  became  available  it  has  also  been 
possible  to  strengthen  nearly  every  department  in  the  way  of  ma- 
terial equipment  by  the  addition  of  apparatus,  office  furniture,  gen- 
eral supplies,  etc.  In  connection  with  the  live  stock  feeding  work, 
feeding  sheds  have  been  erected  at  a  cost  of  several  hundrd  dollars. 
The  library  has  been  decidedly  improved  recently  by  the  addition 
of  new  books,  reports  and  periodicals,  and  by  the  construction  of 
cases  for  the  accommodation  of  the  same.  The  bulletins  and  reports 
from  the  different  stations  and  the  U.  S.  Department  of  Agricul- 
ture have  been  bound  up  to  date,  and  the  entire  library  material  has 
been  gone  over  and  placed  on  a  good  working  basis.  As  the  room 
formerly  occupied  by  the  library  became  too  small  to  accommodate 
the  work,  a  larger  room  was  set  apart  for  this  purpose  and  the 
equipment  moved  into  it.  While  the  library  equipment  is  still  very 
far  from  complete,  a  good  start  has  been  made  and  it  is  hoped  to 
materially  add  to  the  collection  of  books  and  reports  as  rapidly  as 
funds  and  opportunity  will  permit. 

Importance  of  the  Work  of  the  Station. 

The  question  will  naturally  arise,  has  the  work  of  the  Station 
kept  pace  with  thi*  increase  in  funds  and  equipment,  and  has  it  been 
a  good  business  proposition  for  the  State  and  Government  to  invest 
such  considerable  sums  of  money  in  this  kind  of  work  ?  While  space 
will  not  permit  of  a  detailed  discussion  of  this  question  at  this 
time,  it  may  be  well  to  mention  briefly  some  of  the  work  being 
carried  on  and  attempt  to  indicate  what  the  same  should  mean  to 
the  farmers  of  tke  state. 

The  most  important  branch  of  the  Station  activities  of  course 
is  the  experimental  work.  While  comparatively  little  is  said  or 
known  about  this  class  of  work,  outside  of  the  departments  where 
such  investigations  are  being  conducted,  it  never-the-less  forms 
a  very  essential  part  of  the  Station  activities,  and  furnishes  the 
foundation  for  the  facts  that  are  presented  to  the  public.  This  class 
of  work  necessarily  requires  much  time,  and  not  infrequently  results 
in  failure,  but  occasionally  a  problem  is  solved  that  amply  repays  for 
all  the  time  and  effort  spent,  not  only  on  that  investigation  but  on 
many  others  as  well. 

Research  experimental  work  is  being  carried  on  in  many  de- 
partments of  the  Station,  almost  the  entire  time  of  the  working 
force  of  some  of  them  being  devoted  to  this  class  of  work. 

Thus  in  the  Veterinary  Department  at  the  present  time  an  inves- 
tigation is  being  conducted  concerning  hog  cholera.     This  same 
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work  has  been  in  progress,  in  different  phases,  in  this  department  for 
several  years,  and  while  up  to  the  present  time  no  satisfactory  rem- 
edy has  been  discovered  for  this  extremely  fatal  swine  disease,  much 
has  been  learned  concerning  its  distribution,  method  of  transmission, 
character,  etc.,  that  may  very  materially  aid  some  other  investigator 
in  working  out  a  remedy,  even  if  this  Station  is  not  so  fortunate 
as  to  do  so. 

In  the  Agricultural  Department  many  important  investigations 
are  in  progress,  such  as  the  crop  improvement  work  involving  the 
breeding  and  selection  of  best  types  of  corn,  wheat,  etc.,  the  study 
of  the  effect  of  different  methods  of  planting  and  cultivation,  the 
testing  of  the  applicability  of  new  crops  such  as  alfalfa,  the  study 
of  varieties  of  the  principal  crops  grown  in  the  state  and  the  inves- 
tigation of  the  effect  of  different  systems  of  crop  rotation.  Several 
of  these  investigations  have  been  in  progress  for  more  than  20 
years.  Such  investigations  are  yielding  results  that  will  undoubtedly 
be  of  the  highest  value  to  the  farmers  of  the  state. 

The  importance  of  such  work  in  connection  with  the  wheat 
crop  is  indicated  by  the  following  figures:  The  average  yield  of 
wheat  under  field  conditions  and  without  fertilization,  on  the  Sta- 
tion farm  for  the  past  20  years,  is  just  about  30  bushels  per  acre. 
The  average  yield  for  the  state  for  the  same  period  is  13.9  bushels 
per  acre.  The  average  yield  for  the  county  in  which  ttie  Station 
farm  is  located  for  the  same  period  is  14.1  bushels  per  acre,  and 
the  average  )deld  for  the  best  wheat  county  in  the  state  for  the 
same  time  is  only  15.7  bushels  per  acre,  or  very  Ittle  more  than  half 
the  yield  on  the  Station  farm.  Now,  while  the  land  of  the  Station 
farm  may  be  somewhat  better  adapted  to  wheat  culture  than  the 
average  land  of  the  best  wheat  county  in  the  state,  (although  this 
assumption  is  somewhat  doubtful),  it  certainly  is  riot  as  much  bet- 
ter as  indicated  by  the  difference  in  yields.  The  principal  part 
of  the  increase  on  the  Station  farm  is  undoubtedly  due  to  the  appli- 
cation of  better  methods.  As  it  has  been  possible  by  means  of  ex- 
pert knowledge  to  secure  such  a  large  increase  in  the  yield  of  wheat 
on  the  Station  farm  bver  other  good  wheajt  sections  of  the  state,  it 
would  seem  entirely  feasible  through  the  application  of  similar  meth- 
ods, to  increase  the  average  yield  of  wheat  in  the  entire  state  a 
number  of  bushels  per  acre.  As  the  average  annual  acreage  of  wheat 
in  the  state  is  about  2,330,900  acres,  the  increase  of  but  a  single 
bushel  per  acre  would  pay  for  the  entire  cost  of  the  Station  many 
times  over,  and  what  is  true  of  the  wheat  crop  is  also  equally  true 
of  the  other  leading  crops  of  the  state. 

That  the  above  possibility  of  increasing  the  yield  of  wheat  in 
the  state  is  not  mere  visionary  speculation  is  further  indicated  by  a 
comparison  of  the  )deld  in  this  state  with  the  yields  in  some  of  the 


European  countries,  where  the  proper  cultural  methods  are  better 
understood  by  the  farmers  in  general.  Thus,  as  stated  above,  the 
average  yield  of  the  state  for  the  past  20  years  is  13.9  bushels  per 
acre.  The  average  yield  of  Germany  for  a  similar  period  is  27.2 
bushels  per  acre  and  of  Great  Britain  31.6  bushels  per  acre. 

When  our  farmers  come  to  a  fuller  realization  of  the  impor- 
tance of  the  above  facts  and  are  able  to  take  advantage  of  the 
knowledge  at  hand,  there  will  be  less  waste  of  labor  and  land  in  the 
state,  and  the  production  of  more  grain  and  profit. 

The  work  in  breeding  and  selection  in  the  case  of  the  corn  crop 
is  also  a  very  important  matter  as  is  indicated  by  the  following :  In 
this  work  the  actual  yields  from  different  individual  seed  ears  of 
the  same  variety  and  same  general  appearance,  and  having  had  ex- 
actly the  same  treatment,  have  varied  from  65  to  127  bushels  per 
acre.  •  This  being  the  case  it  would  certainly  seem  worth  while 
through  careful  selection  and  breeding  to  attempt  to  perpetuate  the 
higher  yielding  strain.  That  such  a  thing  is  feasible  is  indicated  by 
the  fact  that  the  average  yield  of  six  breeding  plats,  that  have  been 
carried  on  in  different  parts  of  the  state  for  the  past  three  years 
has  been  78  bushels  per  acre  against  a  considerably  less  yield  for 
the  general  field  crop.  In  one  case  this  season  where  the  specially 
bred  seed  was  compared  with  seed  of  the  original  corn  in  alternate 
rows  in  the  same  field,  there  was  an  average  difference  of  8.7  bushels 
per  acre  in  favor  of  the  specially  bred  corn.  As  the  average  annual 
acreage  of  com  in  the  state  for  the  past  ten  years  was  4,069,710 
acres,  it  will  be  seen  that  an  increase  in  yield  of  even  one  bushel 
per  acre  would  mean  a  considerable  addition  to  the  wealth  of  the 
state. 

In  the  Chemical  Department,  among  other  things,  tests  of  dif- 
ferent fertilizers  have  been  conducted  in  a  number  of  places  in  the 
state  for  several  years  past.  These  tests  have  been  considerably  in- 
creased since  the  recent  state  appropriation.  During  this  season 
such  tests  have  been  made  with  corn,  wheat,  oats,  potatoes,  onions, 
melons,  fruit  trees,  etc.,  in  over  50  places  in  the  state. 

As  a  broad  general  result  of  this  work,  it  may  be  said  that 
while  occasionally  a  soil  is  found  that  does  not  respond  readily  to 
fertilizers,  as  a  rule  some  combination  has  been  found  that  has  pro- 
duced very  profitable  financial  returns  and  not  infrequently  enormous 
profits.  As  an  example,  in  this  connection,  may  be  mentioned  a  test 
of  corn  on  clay  soil,  in  Jennings  county  last  season  where  the  yield 
was  increased  over  26  bushels  per  acre  from  the  use  of  $1.47  worth 
of  fertilizer  per  acre.  In  a  similar  test  on  clay  soil  in  Scott  county 
the  vield  of  wheat  was  increased  over  26  bushels  to  the  acre  in  a 
single  season  by  the  use  of  $3.20  worth  of  fertilizer.  On  muck 
soil  in  Starke  county  the  yield  of  potatoes  was  increased  134  bushels 
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per  acre  this  season  from  the  use  of  $9.00  worth  of  fertilizer,  and  on 
muck  soil  in  Kosciusko  county,  the  yield  of  onions  was  increased 
over  180  bushels  per  acre  by  the  use  of  $15.00  worth  of  fertilizer. 
These  are  but  a  few  examples  of  what  has  been  done;  many  more 
of  a  similar  character  could  be  cited. 

In  order  that  it  may  be  seen  just  what  such  tests  mean  to  the 
farmers  of  the  state,  mention  will  be  made  of  an  experiment  in  the 
fertilization  of  com  on  muck  soil  in  Newton  county  that  has  been 
carried  on  for  the  past  three  years.  This  experiment  was  started 
primarily  to  ascertain  how  long  the  effect  of  different  fertilizers 
will  last  on  this  kind  of  soil.  With  this  end  in  view  heavy  appli- 
cations of  the  various  fertilizers  under  test  were  made  the  first 
season,  none  being  applied  afterwards.  Arrangements  were  made 
for  harvesting  the  crops  for  a  number  of  years.  The  present  crop 
just  harvested,  is  the  third  in  the  series,  all  three  having  been  com. 
One  of  the  most  notable  features  of  the  test  is  the  fact  that  in 
practically  all  cases  the  results  this  year,  the  third  season  after  the 
fertilizers  were  applied,  were  greater  than  during  any  other  year 
of  the  test,  although  decided  increases  were  secured  the  first  and 
second  seasons.  The  plats  were  just  as  distinctly  marked  this  sea- 
son as  during  the  first  season,  showing  that  there  had  been  very  little 
lateral  movement  of  the  fertilizer,  and  judging  from  the  results 
there  would  also  seem  to  have  been  little  loss. 

It  is  to  the  financial  phase  of  the  question,  however,  that  I  wish 
to  particularly  call  attention.  The  plat  receiving  207  pounds  of 
muriate  of  potash  per  acre  has  shown  an  aggregate  increase  in  three 
years  over  the  average  of  the  four  unfertilized  plats  in  the  series  of 
63.9  bushels  of  corn  per  acre,while  the  plat  receiving  practically  the 
same  amount  of  sulfate  of  potash  has  produced  an  increase  of  over  70 
bushels  per  acre.  Taking  the  smaller  figure,  the  63.9  bushels  in- 
crease from  the  muriate,  was  worth,  counting  corn  at  40  cents  per 
bushel,  $25.56.  The  fertilizer  cost  at  current  prices  $5.18.  Allowing 
the  odd  38  cents  for  the  cost  of  application  we  have  a  net  profit 
•during  the  three  years  from  the  use  of  the  207  pounds  of  muriate 
of  potash  of  $20.00  per  acre. 

Attempts  have  been  made  elsewhere  in  this  report  to  point  out 
the  possible  financial  benefits  likely  to  result  from  experiments  or 
investigations  of  the  Station  when  applied  to  the  whole  state  or 
country.  It  may  be  said  that  this  might  not  mean  much  to  in- 
dividual farmers.    Let  us  see  what  the  facts  are  in  the  present  case. 

There  are  over  3,000  acres  of  muck  soil  on  the  farm  where 
the  above  test  is  being  conducted  similar  to  that  upon  which  the 
test  is  being  made.  An  increase  of  $20.00  per  acre  over  this  area 
would  mean  a  total  of  $60,000.00  or  $20,000.00  annually  on  this 
one  farm  alone.    This  is  four-fifths  as  much  as  the  entire  state  ap- 
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propriation  to  the  Station,  and  four  times  as  much  as  was  appro- 
priated for  all  the  soil  and  crop  work. 

It  may  be  said  that  the  above  is  not  an  isolated  case  by  any 
means.  Equally  striking  results  have  been  secured  from  the  use  of 
potash  on  muck  soils  a  number  of  times  and  in  a  number  of  places 
in  the  state. 

In  the  Animal  Husbandry  Department,  the  principal  part  of 
the  work  at  the  present  time  is  devoted  to  investigations  concerning 
the  feeding  of  farm  animals.  A  very  large  development  in  this  im- 
portant branch  of  the  Station  work  was  made  possible  by  the  recent 
state  appropriation  for  this  specific  purpose.  In  this  connection 
the  first  systematic  steer  feeding  experiment  in  the  history  of  the 
Station  was  recently  brought  to  a  successful  conclusion  and  the 
results  secured  have  just  been  published  in  bulletin  form.  In  order 
to  give  some  idea  of  the  importance  of  such  work  to  the  farmers 
of  the  state,  it  may  be  well  to  mention  briefly  some  of  the  results 
secured  in  this  experiment  and  point  out  their  financial  significance. 

The  experiment  consisted  of  a  comparison  of  three  groups 
of  feeds  available  to  Indiana  farmers,  the  first  consisting  of  com 
and  clover  hay,  the  second  of  corn,  com  fodder,  (stover),  oat  straw 
and  about  a  pound  and  a  half  of  oil  meal  per  animal  each  day,  and  the 
third  the  same  as  the  second,  with  the  omission  of  the  oil  meal. 

Thirty-three  animals  were  purchased  for  the  experiment  on  the 
Chicago  market  and  divided  into  three  as  nearly  uniform  lots  as 
possible,  each  lot  being  fed  for  i8o  days.  As  a  result  of  the  experi- 
ment it  was  found  that  the  first  lot  made  a  total  average  gain  of 
374  pounds  per  animal  fed,  the  second  lot  322  pounds  and  the  third 
lot  234  pounds.  Thus  the  lot  receiving  com  and  clover  hay  made 
a  gain  of  140  pounds  per  animal  more  than  the  lot  receiving  com, 
fodder  and  straw  and  the  lot  receiving  a  pound  and  a  half  of  oil 
meal  in  addition  to  the  com,  fodder  and  straw,  made  a  gain  of  88 
pounds  per  animal  more  than  the  latter.  Furthermore  the  animals 
in  the  lots  receiving  clover  and  oil  meal  sold  on  the  open  market 
at  the  end  of  the  experiment  for  35  cents  per  hundred  more  than 
the  animals  in  the  lots  receiving  com,  fodder  and  straw,  as  they 
were  much  smoother  and  better  finished  generally.  Counting  feed, 
beef,  etc.,  at  current  prices,  lot  i  made  an  average  gain  per  animal 
of  $8.62,  lot  2  of  $4.11,  and  lot  3  of  $1.14,  or  a  difference  of  $7.14 
between  the  lot  receiving  com  and  clover,  and  the  lot  receiving  com, 
fodder  and  straw. 

While  it  is  difficult  to  secure  reliable  figures  in  regard  to  the 
exact  number  of  cattle  fed  in  the  state  each  season  it  is  perhaps  a 
conservative  estimate  to  say  that  this  number  fe  not  less  than  60,000, 
and  as  such  an  experiment  as  the  above  shows  that  it  is  possible 
to  make  a  difference  in  profit  of  several  dollars  per  head  by  a  slight 
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difference  in  the  composition  of  the  ration,  it  can  readily  be  seen  that 
such  experiments  should  result  in  the  saving  of  a  large  amount  of 
money  to  the  feeders  of  the  state,  certainly  many  times  more  than 
the  amount  invested  in  the  feeding  work  of  the  Station, 

In  the  Dairy  Department  an  investigation  concerning  the  loss 
of  butter  in  different  niethods  of  separating  cream  from  milk  has 
just  been  completed  and  published  in  bulletin  form  that  should  be 
of  much  benefit  to  the  farmers  of  the  state  and  particularly  to 
the  farmers'  wives. 

As  a  result  of  this  investigation  it  was  found  that  the  average 
loss  of  butter  fat,  and  the  average  value  of  the  same,  for  one  cow 
for  one  year,  by  the  four  different  methods  of  removing  the  cream 
indicated  below  was  as  follows: 

Butter  fat  lost  Value  of  butter  fat 
lbs.  lost.    $ 

Hand   separator    2. 75  .63 

Deep  setting   17-34  3-99 

Shallow   pan    25.50  5.86 

Water   dilution    29.07  6.68 

Thus,  there  is  shown  to  be  an  average  difference  of  $6.05  per 
cow  per  year  between  the  hand  separator  and  water  dilution  methods 
and  of  $5.23  between  the  hand  separator  and  shallow  pan  methods. 
As  the  hand  separator  only  costs  from  $60.00  to  $75.00,  it  will  be 
seen  that  the  saving  in  butter  in  the  case  of  any  one  milking  several 
cows  would  pay  for  the  machine  in  a  short  time,  after  which  the 
butter  saved  would  be  clear  profit.  Even  in  the  case  of  deq)  and 
shallow  setting,  this  investigation  shows  the  former  to  be  more 
economical  than  the  latter,  and  more  common  method,  to  the  ex- 
tent of  $1.87  per  annum  for  each  cow.  Now  as  there  are  about 
668,000  dairy  cows  in  the  state,  $1.87  on  each  cow  would  represent 
the  very  large  sum  of  $1,249,160  that  might  be  saved  or  lost  each 
year,  by  using  one  or  the  other  of  these  methods.  It  would  seem 
that  experiments  indicating  the  means  of  saving  such  sums  of 
money  should  certainly  be  well  worth  conducting  and  should  pay 
for  the  amount  put  into  them  a  great  many  times  over. 

In  the  Horticultural  Department  a  large  amount  of  valuable 
work  has  been  done  in  testing  the  effect  of  different  insecticides  in 
preventing  the  ravages  of  insects  affecting  the  orchards  of  the 
state.  For  a  number  of  years  past,  much  work  has  also  been  done 
in  this  department  in  testing  different  varieties  of  fruit.  In  this 
connection  promising  new  varieties  of  strawberries  and  grapes  have 
been  originated. 

In  the  Botanical  Department  the  work  for  some  time  past  has 
been  devoted  almost  entirely  to  a  study  of  the  plant  rusts,  particular- 
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ly  those  affecting  the  grains,  with  a  view  to  the  discovery  if  possible 
of  a  remedy  for  wheat  rust.  While  as  yet  no  practical  means  of 
controlling  this  destructive  disease  has  been  discovered,  much  has 
been  learned  concerning  its  distribution,  life  history  and  habits, 
that  may  ultimately  lead  to  practical  results.  Two  similar  investi- 
gations in  this  department  have  already  produced  practical 
results  of  the  highest  value.  I  refer  to  the  remedies  for  potato 
scab  and  oat  smut  that  were  originated  here.  As  a  result  of  these 
investigations  it  is  now  possible  to  completely  control  these  two 
very  troublesome  diseases. 

Careful  estimates  have  shown  on  the  average  that  about  eight 
per  cent  of  the  oats  grown  in  the  United  States  are  destroyed  by 
smut.  Practically  all  of  this  loss  might  be  prevented  by  treating 
the  seed  with  a  solution  of  formalin  at  an  expense,  when  conducted 
on  a  large  scale,  of  not  to  exceed  one-half  cent  per  bushel,  or  when 
done  at  home  in  a  small  way,  of  less  than  one  and  a  half  cents 
per  bushel,  or  not  to  exceed  five  c^nts  per  acre. 

The  average  annual  value  of  the  oats  crop  in  this  state  for  the 
10  years  closing  with  1900,  was  $7,458,682.  A  saving  of  but  one 
per  cent  of  this  amount  would  mean  a  gain  to  the  farmers  of  the 
state  each  year  of  over  $74,000.00,  or  more  than  the  cost  of  the  en- 
tire work  of  the  Experiment  Station. 

The  annual  increase  in  wealth  of  the  farming  community,  that 
might  be  brought  about  in  the  entire  United  States  as  a  result 
of  this  investigation,  is  represented  by  the  enormous  sum  of  over 
$17,000,000.00,  which  is  eight  per  cent  of  the  total  value  of  the  oats 
crop,  and  it  must  further  be  borne  in  mind  that  the  value  of  such 
a  research  does  not  end  with  the  confines  of  the  United  States,  but 
extends  to  practically  every  other  country  where  oats  are  grown. 

We  know  of  no  other  field  for  investment  that  offers  such  im- 
mense returns  on  the  amount  invested  as  is  offered  by  investment  in 
Agricultural  Experiment  Station  work. 

These  matters  have  been  published  several  times  in  bulletin 
form,  but  as  yet  their  importance  is  very  imperfectly  understood 
by  our  farmers.  It  would  seem  that  important  matters  of  this  sort 
should  be  more  frequently  discussed  by  the  institute  workers  and 
others. 

It  is  such  fundamental  investigations  as  these  that  really  count 
for  most  in  the  last  analysis  of  the  Station  work,  notwithstanding 
the  fact  that  they  are  often  slow,  tedious,  time-consuming  opera- 
tions that  are  too  liable  to  be  passed  by  as  uninteresting  or  unim- 
portant. If  it  were  not  for  such  basic  research  work  the  value  of 
the  Station  work  would  soon  cease  to  a  very  large  extent,  and  ag- 
ricultural progress  would  be  very  materially  retarded. 
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Extension  Work. 

Another  phase  of  the  Station  work  is  what  may  be  called  pro- 
jection or  extension  work.  While  perhaps  not  so  fundamental  as 
the  basic  research  work  it  is  nevertheless  quite  as  necessary.  Ob- 
viously all  sorts  of  valuable  discoveries  might  be  made  and  still  be 
of  no  use  to  the  farmers  unless  some  means  were  provided  for  get- 
ting the  results  before  them.  With  this  fact  in  mind,  a  considerable 
portion  of  the  efforts  of  the  Station  recently  have  been  devoted  to 
organizing  this  phase  of  the  work.  This  has  been  particularly  the 
case  since  the  appropriation  made  by  the  last  legislature  has  become 
available. 

Thus  in  the  Dairy  Department  much  is  being  done  in  the  way 
of  field  work  among  the  creameries  and  dairies  of  the  state.  Prac- 
tically the  entire  time  of  one  man  is  taken  up  in  visiting  the  different 
creameries  and  suggesting  improvements  in  methods  and  in  lectur- 
ing before  gatherings  of  dairymen  and  creamery  patrons.  The 
services  of  this  man  have  been  very  much  in  demand  and  such 
work  is  undoubtedly  resulting  in  much  benefit  to  the  dairy  interests 
of  the  state.  Considerable  has  also  been  done  in  this  connection 
in  conducting  educational  butter  scoring  contests  at  the  state  fair 
and  elsewhere  during  the  year,  and  in  testing  dairy  herds  in  different 
parts  of  the  state. 

In  the  Agricultural  Department  a  large  amount  of  extension 
work  has  been  carried  on  during  the  year  in  connection  with  the 
state  crop  and  soil  improvement  work.  Practically  the  entire  time 
of  one  man  and  a  portion  of  the  time  of  a  number  of  other  per- 
sons has  been  devoted  to  this  work,  which  has  consisted  in 
running  several  special  seed  com  trains,  lecturing  before  farmers' 
institutes,  newspaper  articles,  special  bulletins,  exhibits  at  the  state 
and  county  fairs,  farmers'  excursions  and  demonstration  work  at 
county  fairs.  This  work,  a  detailed  account  of  which  will  be  found 
elsewhere,  has  proven  extremely  popular  and  has  created  a  wide- 
spread interest,  particularly  along  the  line  of  corn  production,  which 
has  been  the  principal  phase  of  the  Station  work  projected. 

The  possibilities  of  this  work  can  be  seen  from  the  following 
figures:  The  corn  production  of  the  state  this  season  is  estimated 
at  over  165,000,000  bushels,  worth  in  round  numbers  about  $65,- 
000,000.00.  From  reports  collected  by  the  Station  from  different 
parts  of  the  state  it  is  estimated  that  the  percentage  of  stand  of 
corn  this  season  is  about  70.1*  From  data  worked  out  by  the  Sta- 
tion it  would  seem  that  it  should  be  possible  by  proper  selection, 
testing  and  care  of  the  seed,  to  secure  a  stand  of  90  to  95  per  cent, 
or  an  increase  of  more  than  20  per  cent  over  the  stand  of  the  pres- 
ent season.    While  an  increase  of  20  per  cent  in  the  stand  might  not 
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necessarily  mean  an  increase  of  exactly  20  per  cent  in  production, 
it  vrould  at  least  mean  the  greater  part  of  this.  An  increase  of  but 
one  per  cent  in  production,  which  would  certainly  seem  to  be  well 
within  the  limits  of  possible  attainment  by  means  of  the  distribution 
of  knowledge  through  the  corn  trains,  institute  work,  etc.,  would 
mean  an  increase  in  the  wealth  of  the  farmers  of  the  state  of  fully 
$650,000.00  annually,  sufficient  to  pay  for  the  entire  work  of  the 
Station  to  date  several  times  over. 

Cooperative  Experiments. 

Another  very  important  part  of  the  Extension  work  of  the 
Station  is  the  cooperative  experimental  work  in  progress  through- 
out the  state.  Prior  to  the  recent  state  appropriation,  the  criticism 
was  often  made  that  the  work  of  the  Station  was  too  much  confined 
to  one  locality.  That  while  much  valuable  data  had  been  worked  out 
for  the  section  immediately  surrounding  the  Station,  much  of  this 
did  not  apply  to  other  sections  of  the  state  having  different  soil  and 
climatic  conditions.  This  was  of  course  true  to  a  very  large  extent, 
and  while  much  of  the  Station  work,  such  as  all  laboratory  investi- 
gations, etc.,  must  necessarily  be  confined  to  the  central  plant,  there 
are  a  large  number  of  investigations,  dealing  with  such  matters  as 
the  improvement  of  the  soils  and  crops  of  the  state,  that  must  be 
taken  up  under  the  varying  local  conditions  before  exact  knowledge 
applicable  to  all  parts  of  the  slate  can  be  secured.  Realizing  the 
force  of  this  argument,  as  soon  as  the  necessary  funds  became  avail- 
able, steps  were  at  once  taken  to  extend  the  work  of  the  Station  to 
all  parts  of  the  state. 

With  this  end  in  view,  cooperative  experiments  were  arranged 
with  farmers  in  different  sections,  for  the  purpose  of  testing  varieties 
of  the  leading  crops  grown,  conducting  investigations  concerning 
the  breeding  of  corn  and  other  crops,  studying  the  effects  of  different 
fertilizers  on  different  soils  and  crops  of  the  state,  conducting  tests 
of  dairy  herds,  conducting  experiments  for  the  purpose  of  ascertain- 
ing the  best  means  of  controlling  the  San  Jose  scale,  codling  moth 
and  other  orchard  pests,  conducting  demonstration  experiments  at 
county  poor  farms,  etc. 

While  many  of  the  cooperative  experiments  have  been  simple 
in  character,  consisting  of  the  testing  of  a  number  of  the  best  varie- 
ties of  com  or  other  crops  for  one  or  two  seasons,  or  the  testing 
of  different  combinations  of  fertilizers  for  a  similar  period,  in  a 
number  of  cases  where  desirable  conditions  have  been  found,  sys- 
tematic scientific  investigations  have  been  started  to  run  through  a 
series  of  years.  The  Station  has  been  very  fortunate  in  this  con- 
nection in  securing  the  active  cooperation  of  a  number  of  very  com- 
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petent  persons  including  several  former  ag^cultural  students  and 
a  number  of  men  of  large  means  who  have  insisted  upon  furnishing 
every  thing  that  could  be  desired  in  connection  with  the  experiments 
in  progress,  absolutely  free  of  cost  to  the  Statidh. 

Members  of  the  Station  Staff  have  visited  the  experiments  in 
progress  in  different  parts  of  the  state  in  a  large  number  of  cases, 
and  have  given  personal  attention  to  the  starting  of  the  experiments, 
harvesting  of  the  produce,  etc.  In  this  connection  two  or  three  men 
have  been  on  the  road  most  of  the  time  during  a  considerable  portion 
of  the  year,  but  even  then  it  has  been  impossible  to  visit  a  large 
number  of  the  experiments.  In  cases  where  personal  supervision 
has  been  impossible,  the  work  has  been  handled  by  means  of  instruc- 
tion sheets  and  report  blanks. 

The  farmers  of  the  state  are  taking  a  very  active  interest  in  the 
cooperative  work,  as  shown  by  the  large  number  of  requests  received 
for  such  experiments,  and  the  keen  local  interest  manifested.  We 
find  the  results  secured  are  frequently  referred  to  in  the  local  papers, 
institutes,  etc.  The  cooperative  work  is  also  of  much  value  to  the 
Station  as  it  affords  the  means  of  securing  reliable  information  in 
regard  to  conditions  in  different  sections  of  the  state  that  could 
not  be  secured  in  any  other  way.  On  the  whole  this  phase  of  the 
Station  work  is  proving  very  successful,  and  it  is  intended  to  still 
further  extend  it,  especially  along  lines  that  have  not  yet  been  very 
fully  developed. 

The  cooperative  experiments  in  progress  during  the  year  have 
numbered  720,  and  have  embraced  every  county  in  the  state.  They 
may  be  classified  as  follows: 

Variety  tests  with   corn 453 

wheat   38 

oats   30 

soy  beans    56 

cow  peas  36 

Corn  breeding  plots 18 

Crop   rotation   experiments 2 

Drainage  experiments   i 

Fertilizer  tests  with  com 27 

wheat    4 

oats  3 

rye   i 

clover   3 

cow  peas  2 

soy  beans    i 

potatoes   8 

onions    3 

cherry  trees    i 
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Herd  tests    ; 22 

Official  tests 3 

Experiments  with  San  Jose  scale 6 

vegetables    2 


«  ti 


Total  720 

Counties  represented    ..." 92 

Growth  of  Correspondence  and  Mailing  List. 

That  the  work  of  the  Station  is  being  appreciated  more  and 
more  by  the  farmers  of  the  state  is  indicated  in  a  variety  of  ways, 
one  of  which  is  the  enormous  increase  in  the  correspondence  that 
has  taken  place  in  the  last  two  or  three  years.  At  the  present  time 
anywhere  from  30  or  40  to  200  or  300  letters  are  being  received 
daily,  and  a  similar  number  are  being  sent  out.  The  services  of  four 
typewriter  operators  are  required  at  the  present  time,  where  one 
sufficed  a  few  years  back.  Another  indication  of  the  growing  inter- 
est in  the  work  of  the  Station  by  the  farmers  of  the  state  is  the 
rapid  rate  at  which  the  bulletin  mailing  list  is  growing.  In  1904 
the  names  on  the  mailing  list  numbered  9,724,  while  in  1906  it  had 
increased  to  15,192. 

The  following  tabulated  statement  shows  the  growth  of  the 
mailing  list  in  detail  for  the  past  four  years : — 

1902-3  1903-4  1904-5  1905-6 

Names  of  persons  in  Indiana 6,870  7,227    8,254  11,169 

Names  of  persons  outside  the  state 1,293  i>S39    2,211     2,959 

Names  of  persons  in  foreign  countries.  .173  196       197       240 

Indiana  periodicals  603  600       589       686 

Outside  state  periodicals  in  U.  S 144  154       160       129 

Periodicals    (foreign)    8         15           9 

Total  , 9,083  9,724  11,426  15,192 

Publications  During  the  Year. 

During  the  year  covered  by  this  report  seven  regular  bulletins 
and  eleven  press  bulletins  were  published  by  the  Station,  compared 
with  seven  bulletins  and  six  press  bulletins  for  the  year  previous. 

Several  of  the  bulletins  issued  this  year  have  been  in  very  great 
demand  not  only  in  our  own  state  but  in  other  states  and  countries 
as  well.  It  was  found  necessary  to  print  a  second  edition  in  one  or 
two  cases.  Some  of  the  bulletins  issued  this  season  are  being  used 
very  extensively  in  the  schools  of  this  state  and  elsewhere  and  by 
various  agricultural  organizations  such  as  boys'  corn  clubs,  etc.,  and 
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at  least  one  of  the  bulletins  has  been  reproduced  in  the  annual  re- 
port of  the  department  of  agriculture  of  another  state.  On  the 
whole,  the  bulletins  of  the  year  have  been  very  favorably  received. 

The  following  is  a  list  of  the  publications  during  the  year.  A 
complete  list  of  all  bulletins  published  to  December  i,  1906,  will  be 
found  elsewhere  in  this  report. 

bui.i,btins  pubushed  by  the  experiment   station  for  the 

Year  Ending  June  30,  1906. 

Bulletin  No.  107,  Vol.  XIII.    July,  1905,  pp.  1-12.    Illustrations  i. 

Agriculture  at  Purdue  University.  By  W.  E. 
Stone. 

Bulletin  No.  108.  Vol.  XIII.    July,  1905,  pp.  13-32.     Illustrations 

4«  Soy  beans,  middlings  and  tankage,  as  supple- 
mental feeds  in  pork  production.  By  J.  H. 
Skinner. 

Bulletin  No.  109,  Vol.  XIII.  November,  1905,  pp.  33-76.  Illus- 
trations 28.  Examination  of  horses  for  sound- 
ness.   By  G.  H.  Roberts  and  A.  W.  Bitting. 

Bulletin  No.  no.  Vol.  XIII.  January,  1906,  pp.  77-120.  Illustra- 
tions 15.  Com  Improvement.  By.  A.  T.  Wiancko. 

Bulletin  No.  in.  Vol.  XIII.    March,  1906,  pp.  121-134.    Indiana 

plant  diseases  in  1905.    By  Frank  D.  Kern. 

Bulletin  No.  112,  Vol.  XIII.     April,  1906.  pp.  135-208.     Maps  i. 

Commercial  fertilizers.  By  Arthur  Goss  and  W. 
J.  Jones,  Jr. 

Bulletin  No.  113,  Vol.  XIII.  June,  190(5.  pp.  209-288.  Illustra- 
tions 20.  Characteristics  of  some  of  the  conta- 
gious and  infectious  stock  diseases.  By  A.  W. 
Bitting  and  G.  H.  Roberts. 

Report — Eighteenth,  July  i,  1904  to  July  i,  1905,  pp.  46.    By  Arthur 

Goss,  Director. 

Press  Bulletins. 

No.  119.  August  5,  1905.  Results  of  variety  tests  of  winter  wheat. 
By  M.  L.  Fisher. 

No.  120.  September  26,  1905.    Select  your  seed  corn  now.    By  A. 
T.  Wiancko. 

No.  121.  October  10,  1905.    Hog  Cholera.  By.  R.  A.  Craig. 

No.  122.  February  10,  1906.    Results  of  variety  tests  of  oats.     By 
A.  T.  Wiancko. 
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No.  123.  March  6,  1906.    Nervous  exhaustion  and  debility  in  breed- 
ing ewes.    By  R.  A.  Craig. 

No.  124.  March    10,    1906.  Directions   for  testing  the  vitality  of 
seed  com.    By  A.  T.  Wiancko. 

No.  125.  March   19,   1906.     Treatment  for  oat  smut.     By  J.  C. 
Arthur. 

No.  126.  April  9,  1906.  Treatment  of  lousy  live  stock.  By  R.  A. 
Craig. 

No.  127.  April  14,   1906.     Directions  for  grading  seed  corn  and 
testing  the  planter.    By  A.  T.  Wiancko. 

No.  128.  April  21,   1906.     Soy  beans  and  cow  peas.     By  A.  T. 
Wiancko. 

No.  129.  May  16,  1906.  Treatment  of  stomach  worms  of  sheep.  By 
R.  A.  Craig. 

Changes  in  the  Station  Staff. 

The  following  changes  have  occurred  in  the  Station  staff  during 
the  year  covered  by  this  report. 

On  July  6,  1905,  G.  I.  Christie,  a  graduate  of  the  Ontario 
and  Iowa  Agricultural  Colleges,  was  appointed  as  Assistant  Agri- 
culturist. On  September  i,  W.  A.  Cochel,  a  graduate  of  the  Mis- 
souri Agricultural  College,  was  appointed  Assistant  in  Animal  Hus- 
bandry. On  September  i,  H.  J.  Fidler  was  appointed  Assistant  in 
the  Dairy  Department.  On  October  16,  W.  P.  Kelley,  a  graduate  of 
the  Kentucky  Agricultural  College,  was  appointed  Assistant  in  the 
Fertilizer  Control  Work.  On  October  i,  Nola  Sparks,  Bookkeep- 
er of  the  Station,  resigned,  and  Jessie  L.  Cowing  was  appointed, 
October  25,  to  fill  the  vacancy.  On  November  3,  Prof.  H.  E.  Van 
Norman,  head  of  the  Dairy  Department,  resigned  to  accept  a  po- 
sition of  larger  responsibility  and  higher  remuneration,  in  the  Penn- 
sylvania State  College,  and  December  i.  Prof.  O.  P.  Hunziker,  a 
graduate  of  Cornell  University,  was  chosen  tp  fill  the  position  made 
vacant  by  the  resignation  of  Prof.  VanNorman.  On  March  i,  1906, 
James  Eldridge,  Helper  in  the  State  Chemist  Department,  resigned 
to  assume  control  of  a  large  farm  in  the  northern  part  of  the  State, 
John  Wagner  being  appointed  to  fill  the  vacancy.  On  March  i, 
W.  E.  Osborn,  working  foreman  in  the  Agricultural  Department,  re- 
signed to  take  charge  of  a  large  dairy  farm  in  the  State,  Harry 
Davis  being  appointed  to  fill  the  vacancy.  On  June  i,  Walter  Lane, 
in  charge  of  the  Station  greenhouses,  and  foreman  in  the  Horticul- 
tural Department,  resigned  on  account  of  ill  health.  On  June  15,  L. 
S.  Hasselman,  a  graduate  of  Purdue,  was  appointed  Assistant 
Chemist.    On  June  18,  C.  O.  Cromer,  a  Purdue  graduate,  was  ap- 
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pointed  Assistant  Agriculturist.  On  June  30,  H.  N.  Slater,  Dairy 
Field  Assistant,  resigned  to  accept  a  higher  salaried  position  with 
the  U.  S.  Department  of  Agriculture. 

At  the  end  of  the  year,  Dr.  A.  W.  Bitting  severed  his  connec- 
tion with  the  Station,  as  his  medical  practice  and  other  duties  de- 
manded his  entire  time. 

Adams  Act. 

Perhaps  the  most  important  event  of  the  year  in  connection 
with  Station  affairs  was  the  passage  of  the  Adams  bill  by  the  U.  S. 
Congress.  By  the  terms  of  this  act  the  income  of  the  Station  will 
ultimately  be  increased  $15,000.00  per  annum.  The  following  is  a 
full  text  of  the  Adams  Act: 

"An  Act  to  Provide  for  an  increased  annual  appropriation  for 
agricultural  experiment  stations  and  regulating  the  expenditure 
thereof. 

Be  it  enacted  by  thei  Setiate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled.  That  there 
shall  be,  and  hereby  is,  annually  appropriated,  out  of  any  money  in 
the  Treasury  not  otherwise  appropriated,  to  be  paid  as  hereinafter 
provided,  to  each  State  and  Territory,  for  the  more  complete  en- 
dowment and  maintenance  of  agricultural  experiment  stations  now 
established  or  which  may  hereafter  be  established  in  accordance  with 
the  Act  of  Congress  approved  March  second,  eighteen  hundred  and 
eighty-seven,  the  sum  of  five  thousand  dollars  in  addition  to  the 
sum  named  in  said  Act  for  the  year  ending  June  thirtieth,  nineteen 
hundred  and  six,  and  an  annual  increase  of  the  amount  of  such  ap- 
propriation thereafter  for  five  years  by  an  additional  sum  of  two 
thousand  dollars  over  the  preceding  year,  and  the  annual  amount 
to  be  paid  thereafter  to  each  State  and  Territory  shall  be  thirty  thou- 
sand dollars,  to  be  applied  only  to  paying  the  necessary  expenses  of 
conducting  origfinal  researches  or  experiments  bearing  directly  on 
the  agricultural  industry  of  the  United  States,  having  due  regard  to 
the  varying  conditions  and  needs  of  the  respective  States  and  Ter- 
ritories. 

Sec.  2.  That  the  sums  hereby  appropriated  to  the  States  and 
Territories  for  the  further  endowment  and  support  of  agricultural 
experiment  stations  shall  be  annually  paid  in  equal  quarterly  pay- 
ments on  the  first  day  of  January,  April,  July,  and  October  of  each 
year  by  the  Secretary  of  the  Treasury,  upon  the  warrant  of  the 
Secretary  of  Agriculture,  out  of  the  Treasury  of  the  United  States, 
to  the  treasurer  or  other  officer  duly  appointed  by  the  govcmiug 
boards  of  said  experiment  stations  to  receive  the  same,  and  such 


21 

officers  shall  be  required  to  report  to  the  Secretary  of  Agriculture 
on  or  before  the  first  day  of  September  of  each  year  a  detailed 
statement  of  the  amount  so  received  and  of  its  disbursement,  on 
schedules  prescribed  by  the  Secretary  of  Agriculture.  The  g^rants  of 
money  authorized  by  this  Act  are  made  subject  to  legislative  assent 
of  the  several  States  and  Territories  to  the  purpose  of  said  grants : 
Provided,  That  payment  of  such  installments  of  the  appropriation 
herein  made  as  shall  become  due  to  any  State  or  Territory  before  the 
adjournment  of  the  regular  session  of  legislature  meeting  next  after 
the  passage  of  this  Act  shall  be  made  upon  the  assent  of  the  gov- 
ernor thereof,  duly  certified  by  the  Secretary  of  the  Treasury. 

Sec.  3.  That  if  any  portion  of  the  moneys  received  by  the  desig- 
nated officer  of  any  State  or  Territory  for  the  further  and  more  com- 
plete endowment,  support,  and  maintenance  of  agricultural  experi- 
ment stations  as  provided  in  this  Act  shall  by  any  action  or  contin- 
gency be  diminished  or  lost  or  be  misapplied,  it  shall  be  replaced  by 
said  State  or  Territory  to  which  it  belongs,  and  until  so  replaced  no 
.<iubsequent  appropriation  shall  be  apportioned  or  paid  to  such  State 
or  Territory;  and  no  portion  of  said  moneys  exceeding  five  per 
centum  of  each  annual  appropriation  shall  be  applied,  directly  or  in- 
directly, under  any  pretense  whatever,  to  the  purchase,  erection, 
preservation,  or  repair  of  any  building  or  buildings,  or  to  the  pur- 
chase or  rental  of  land.  It  shall  be  the  duty  of  each  of  said  stations 
annually,  on  or  before  the  first  day  of  February,  to  make  to  the 
governor  of  the  State  or  Territory  in  which  it  is  located  a  full  and 
detailed  report  of  its  operations,  including  a  statement  of  receipts  and 
expenditures,  a  copy  of  which  report  shall  be  sent  to  each  of  said 
stations,  to  the  Secretary  of  Agriculture,  and  to  the  Secretary  of  the 
Treasury  of  the  United  States. 

Sec.  4.  That  on  or  before  the  first  day  of  July  in  each  year 
after  the  passage  of  this  Act  the  Secretary  of  Agriculture  shall  as- 
certain and  certify  to  the  Secretary  of  the  Treasury  as  to  each  State 
and  Territory  whether  it  is  complying  with  the  provisions  of  this 
Act  and  is  entitled  to  receive  its  share  of  the  annual  appropriation 
for  agricultural  experiment  stations  under  this  Act  and  the  amount 
which  thereupon  each  is  entitled,  respectively,  to  receive.  If  the 
Secretary  of  Agriculture  shall  withhold  a  certificate  from  any  State 
or  Territory;  and  no  portion  of  said  moneys  exceeding  five  per 
be  reported  to  the  President  and  the  amount  involved  shall  be  kept 
separate  in  the  Treasury  until  the  close  of  the  next  Congress  in 
order  that  the  State  or  Territory  may,  if  it  shall  so  desire,  appeal  to 
Congress  from  the  determination  of  the  Secretary  of  Agriculture. 
If  the  next  Congress  shall  not  direct  such  sum  to  be  paid,  it  shall  be 
covered  into  the  Treasury ;  and  the  Secretary  of  Agriculture  is  here- 
by charged  with  the  proper  administration  of  this  law. 
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Sec.  5.  That  the  Secretary  of  Agriculture  shall  make  an  annual 
report  to  Congress  on  the  receipts  and  expenditures  and  work  of  the 
agricultural  experiment  stations  in  all  of  the  States  and  Territories, 
and  also  whether  the  appropriation  of  any  State  or  Territory  has 
been  withheld ;  and  if  so,  the  reason  therefor. 

Sec.  6.  That  Congress  may  at  any  time  amend,  suspend,  or  re- 
peal any  or  all  of  the  provisions  of  this  Act. 

Approved,  March  16,  1906." 

Owing  to  the  fact  that  the  Comptroller  of  the  Treasury  ruled 
that  the  first  $5,000.00  of  the  Adams  fund  would  not  be  available 
for  the  year  ending  June  30,  1906,  and  that  the  same  was  only  made 
available  by  special  act  of  Congress,  during  the  latter  part  of  the  last 
week  in  June,  the  Indiana  Station,  as  well  as  others,  failed  to  get 
the  benefit  of  the  first  year's  appropriation.  As  we  were,  however, 
receiving  for  the  first  time  the  full  amount  of  the  State  appropria- 
tion, this  was  a  matter  of  less  importance  than  would  have  been  the 
case  at  any  other  time  in  the  history  of  the  Station. 

As  an  illustration  of  the  fact  that  important  matters  may  son.e- 
times  hinge  on  small  things  a  portion  of  the  ruling  of  the  Comptroller 
is  quoted  below: 

"If  a  comma  had  separated  the  words  "act"  and  "for,"  supra, 
Congress  would  have  evidenced  its  intent  to  make  the  appropriation 
of  $5,000.00  carried  for  the  first  year  to  each  station  applicable  to 
the  fiscal  year  1906.  But  the  comma  is  not  there.  Punctuation  may 
be  supplied  to  make  an  act  intelligible  and  operative,  but  should  not 
be  supplied  by  construction  when  its  effect  would  be  to  confuse  and 
make  a  bill  wholly  or  partially  inoperative.  Such  would  be  the  case 
if  the  comma  were  supplied  in  the  language  supra.  I  therefore  an- 
swer your  first  question  (as  to  whether  the  first  $5,000.00  was  avail- 
able for  the  year  ending  June  30,  1906)  in  the  negative." 

As  this  ruling  applied  to  all  the  states  in  the  Union,  it  can  be 
seen  that  the  comma  mentioned  by  the  Comptroller  was  rather  an 
expensive  punctuation  mark. 

It  will  be  noted  by  referring  to  the  Adams  act  that  the  use 
of  the  funds  provided  is  very  much  restricted.  The  Secretary  of 
Agriculture  who  is  charged  with  the  administration  of  the  fund 
has  made  the  following  ruling  in  regard  to  the  things  for  which  it 
may  be  used: 

"The  Adams  fund  is  to  be  applied  only  to  paying  the  neces- 
sary expenses  of  conducting  original  researches  or  experiments  bear- 
ing directly  on  the  agricultural  industry  of  the  United  States.  It  is 
for  the  more  complete  endowment  and  maintenance  of  the  experi- 
ment stations,  presupposing  the  provision  of  a  working  plant  and 
administrative  officers.     Accordingly,  expenses  for  administration. 
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care  of  buildings  and  grounds,  insurance,  office  furniture,  and  fit- 
tings, general  maintenance  of  the  Station  farm  and  animals,  verifi- 
cation and  demonstration  experiments,  compilations,  farmers'  in- 
stitute work,  traveling,  except  as  is  immediately  connected  with 
original  researches  in  progress  under  this  act,  and  other  general 
expenses  for  the  maintenance  of  the  experiment  stations,  are  not 
to  be  charged  to  this  fund.  The  act  makes  no  provision  for  printing 
or  for  the  distribution  of  publications,  which  should  be  charged  to 
other  funds." 

From  the  above  it  will  be  seen  that  the  use  of  the  Adams  fund 
is  limited  to  research  work  only.  This  appropriation  in  no  way 
relieves  the  state  of  the  necessity  of  supporting  the  station,  but  on 
the  other  hand,  increases  its  responsibility  in  this  connection,  as  the 
necessary  plant  for  carrying  out  the  provisions  of  the  Adams  fund 
is  supposed  to  be  furnished  by  the  state  as  well  as  all  general  ex- 
penses, including  the  publication  of  results.  It  is  also  to  be  noted 
that  practically  none  of  the  soil  improvement  work,  dairy  work  and 
live  stock  feeding  work  provided  for  under  the  recent  state  appro- 
priation, and  now  being  carried  on,  would  be  possible  under  the 
Adams  act,  as  this  work  while  equally  important,  is  of  a  more  pop- 
ular character  than  the  original  research  work  contemplated  under 
the  Adams  act. 

By  using  the  state  appropriation  largely  for  the  purpose  of 
conducting  demonstration  and  cooperative  experiments  in  different 
parts  of  the  state  and  to  project  the  scientific  work  done  under  the 
Hatch,  Adams,  and  State  funds,  by  means  of  lectures,  institute  work, 
corn  train  work,  work  in  the  creameries,  etc.,  much  better  results 
should  be  secured  from  now  on  than  have  been  possible  under  the 
financially  restricted  and  unbalanced  conditions  existing  in  the  past. 

Advisory  Committee. 

• 

The  Advisory  Committee  from  the  State  Corn  Growers'  Asso- 
ciation, State  Live  Stock  Association,  and  State  Dairy  Association, 
provided  for  in  the  law  creating  the  recent  State  appropriation,  met 
during  the  year,  discussed  the  work  in  progress  and  contemplated 
under  the  Smith  Act,  and  made  many  valuable  suggestions  in  regard 
to  the  same.  They  also  discussed  future  needs  of  the  Station,  and 
after  carefully  inspecting  the  building  occupied  at  present,  sent  a 
communication  to  the  Board  of  Trustees  of  the  University,  calling 
attention  to  the  unsafe  condition  of  the  building,  and  to  the  fact 
that  it  is  inadequate  to  the  growing  needs  of  the  Station,  and  sug- 
gested the  urgent  necessity  of  Legislative  action  for  the  purpose  of 
providing  a  new  building. 

The  members  of  the  Advisory  Committee  are  in  very  close 
touch  with  both  Station  affairs  and  the  farmers  of  the  State,  and 
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their  advice  has  proven  very  helpful  to  the  Director  in  conducting 
the  affairs  of  the  Station,  particularly  in  connection  with  the  State 
work. 

Needs  of  the  Station. 

Undoubtedly  the  most  urgent  need  of  the  Station  at  the  pres- 
ent time  is  for  a  new  building.  The  necessity  for  a  new  Station 
building  has  been  pointed  out  by  the  different  directors  for  a 
number  of  years  past.  The  building  now  occupied,  owing  to  the 
manner  in  which  it  is  cut  up  into  numerous  small  rooms,  is  very 
poorly  adapted  to  the  needs  of  the  different  laboratories,  for 
which  it  was  never  designed. 

Owing  to  the  lack  of  funds,  the  building  when  erected  was  of 
such  cheap  and  inferior  construction  that  it  settled  and  cracked 
to  such  an  extent  that  it  has  all  but  fallen  down,  and  is  at  the 
present  time  only  held  together  by  rods.  About  1896  the  build- 
ing was  condemned  as  unsafe  by  an  Indianapolis  architect  and 
was  chained  off  from  use.  After  it  was  temporarily  tied  together 
it  was  again  occupied  under  protest.  The  settling  has  continued 
since  that  time  and  is  going  on  at  the  present  moment,  as  can 
easily  he,  determined.  It  would  seem  that  it  is  hardly  fair  to  the 
Station  employees  to  require  them  to  work  under  such  conditions. 

During  the  last  two  or  three  years  the  business  of  the  Station 
has  increased  three  or  four  fold  and  the  building  that  was  entirely 
inadequate  for  the  needs  of  the  Station  before  that  time,  certainly 
can  scarcely  be  expected  to  satisfactorily  accommodate  the  work 
now. 

With  the  present  unsafe,  inadequate,  poorly  designed  build- 
ing, as  an  essential  factor  in  the  calculation,  it  is  impossible  to 
figure  out  permanent  plans  as  to  quarters  and  equipment  for  the 
different  lines  of  work,  and  anything  that  is  done  must  necessarily 
be  of  a  temporary  and  unsatisfactory  character. 

Another  matter  of  legislation  urgently  needed  by  the  agricul- 
tural interests  of  the  state  is  a  stock  food  control  law,  along  sim- 
ilar lines  to  the  present  fertilizer  control  law.  Some  18  or  20  of 
the  most  important  states,  including  nearly  all  our  neighbors, 
have  such  laws  at  the  present  time,  and  under  existing  conditions 
Indiana  becomes  the  dumping  ground  for  adulterated  and  fraud- 
ulent stock  foods  that  cannot  be  marketed  elsewhere.  Many  ex- 
amples of  such  conditions  have  recently  been  brought  to  our  at- 
tention and  a  number  of  samples  have  been  analyzed  in  the  chem- 
ical department  which  had  practically  no  value  whatever  as  feed- 
ing stuffs,  but  which  were  being  sold  to  the  farmers  at  fancy 
prices.  Such  conditions  may,  of  course,  be  expected  to  continue 
until  we  have  a  stock  food  law  similar  to  other  states. 
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By  placing  the  law  on  a  fee  basis,  as  is  the  case  with  the 
stock  food  laws  in  most  other  states  and  as  is  the  case  with  our 
state  fertilizer  control  law,  the  matter  could  be  made  self  support- 
ing and  would  require  no  legislative  appropriation. 

In  order  to  be  in  a  position  to  answer  the  numerous  ques- 
tions received,  the  Station  recently  secured  copies  of  the  stock 
food  laws  of  all  the  different  states  and  is  at  present  working 
these  over,  with  a  view  to  seeing  how  such  laws  are  administered 
elsewhere  and  what  would  probably  best  suit  the  conditions  in 
our  state. 

The  demand  for  such  a  law  is  very  extensive,  as  shown  by 
the  fact  that  quite  a  number  of  agricultural  organizations,  such 
as  the  State  Live  Stock  Association,  the  State  Dairy  Association, 
and  a  number  of  farmers'  institutes,  have  recently  passed  resolu- 
tions calling  for  such  legislation.  While  such  a  law  would  be  of 
more  direct  interest  to  the  feeders  of  the  state  than  to  the  Station, 
and  should  be  pushed  by  them,  it  seems  to  be  the  general  desire 
that  such  a  law  should  be  administered  by  the  Experiment  Station, 
as  is  the  case  in  most  of  the  states  that  have  stock  food  laws,  and 
the  matter  is  consequently  mentioned  here. 

Respectfully  submitted, 

Arthur  Goss,  Director. 
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Report  of  the  Agricultural  Department. 

Arthur  Goss,  Director. 

Sir : — I  take  pleasure  in  submitting  the  following  brief  account 
of  the  work  of  the  Department  of  Agriculture,  for  the  year  ending 
June  30,  1906: 

The  attention  of  the  Department  during  the  year  has  been 
given  largely  to  working  out  the  problems  in  crop  production  which 
are  of  the  greatest  interest  to  the  farmers  of  the  State  at  the  present 
time.  The  increase  in  the  funds  available  for  this  work  has  made 
it  possible  to  materially  extend  several  of  the  most  important  ex- 
periments. In  crop  improvement  most  attention  has  been  given 
to  com  and  wheat.  Considerable  has  also  been  done  in  further 
investigating  the  adaptability  of  alfalfa,  cow  peas,  and  soy  beans  to 
the  conditions  in  different  parts  of  the  state,  as  it  is  believed  that 
these  crops  are  worthy  of  thorough  trial,  and  can  probably  be  used 
to  good  advantage  on  many  farms.  Additions  have  also  been  made 
to  the  experiments  designed  to  determine  the  most  profitable  systems 
of  crop  rotation,  and  a  comprehensive  set  of  experiments  in  com 
cultural  methods  has  been  started. 

Experiments  with  Corn,  The  testing  of  varieties  throughout 
the  state  in  cooperation  with  interested  farmers,  has  been  consider- 
ably extended  this  year  with  the  fund  available  from  the  state  ap- 
propriation. The  objects  of  this  work  are  to  determine  the  rela- 
tive merits  of  the  better  varieties  of  com  in  various  sections  of 
the  state,  with  a  view  to  finding  out  what  varieties  should  be  rec- 
ommended to  farmers  in  the  several  sections;  to  determine  the  va- 
rieties most  suitable  for  foundation  stock  in  the  work  of  breeding 
corn  for  any  given  locality,  and  to  bring  the  better  varieties  to  the 
notice  of  farmers  by  giving  as  many  as  possible  an  opportunity  to 
test  them  on  their  own  farms.  Twenty  of  the  most  promising  va- 
rieties that  could  be  found  are  included  in  these  tests  and  have  been 
distributed  over  the  state,  five  for  each  section,  according  to  prob- 
able adaptability.  Every  farmer  who  wishes  to  make  one  of  these 
tests  is  first  furnished  with  a  list  of  the  varieties  selected  for  trial 
in  his  section,  and  a  printed  copy  of  the  directions  for  conducting 
the  test.  Upon  agreement  to  comply  with  the  directions  and  prop- 
erly report  the  results,  he  is  supplied  with  carefully  prepared  seed 
sufficient  to  plant  a  quarter  acre  of  each  of  five  varieties.  This 
year  453  such  tests  were  undertaken  on  as  many  different  farms, 
distributed  over  88  of  the  92  counties  in  the  state.  Many  reports 
show  that  these  local  tests  attract  quite  a  lot  of  attention  in  the 
neighborhoods  where  they  are  located  and  are  undoubtedly  doing 
a  great  amount  of  good  in  arousing  interest  in  com  improvement. 
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besides  pointing  out  to  farmers  the  differences  between  varieties  and 
acquainting  them  with  the  better  ones. 

As  an  investigation  preliminary  to  systematic  com  breeding 
work,  this  testing  of  varieties  has  shown  that  there  are  wide  varia- 
tions in  the  requirements  of  different  sections  of  the  state.,  and  that 
each  must  have  a  distinct  type  of  com  in  order  to  secure  the  best 
results.  It  points  out  very  clearly  that  the  Experiment  Station,  in 
order  to  be  of  the  most  service  to  farmers,  must  cany  on  its  crop 
improvement  work  in  the  localities  where  the  crops,  are  to  be  used. 
In  other  words,  a  variety  produced  in  one  section  is  not  likely  to  be 
suitable  to  another  section  at  any  considerable  distance  from  it. 

Corn  improvement  work  by  systematic  methods  of  breeding  and 
selecting  for  higher  yielding  powers  and  better  quality,  is  now 
being  carried  on  under  the  management  of  the  Department  in  eight 
distinct  districts  of  the  state,  each  of  which  has  its  own  variety  re- 
quirements, by  reason  of  different  soil  and  climatic  conditions.  The 
object  of  this  work  is  to  produce  within  each  district  one  or  more 
strains  of  corn  specially  adapted  to  it,  and  to  establish  good  sources 
of  seed  supply.  In  addition  to  the  breeding  work  directly  under 
the  control  of  the  Department,  a  lot  of  .work  is  being  done  in  direct- 
ing the  efforts  of  a  number  of  seed  corn  growers  who  are  using  the 
Department's  methods  to  improve  the  corn  they  are  offering  for  seed. 
Incidentally,  a  lot  of  interesting  data  concerning  breeding  methods 
and  the  best  types  of  ears  to  select  for  seed,  is  being  collected,  which 
will  probably  be  of  considerable  value  in  further  improvement. 

While  it  is  still  too  early  to  draw  any  definite  conclusions  con- 
cerning the  value  of  this  work,  it  may  be  said  that  the  results  so  far 
are  very  encouraging.  In  one  of  the  experiments,  where  we  have 
the  results  of  three  years'  work,  seed  of  the  specially  bred  com  was 
planted  in  the  even  numbered  rows  of  a  forty-eight  row  plot,  and 
well  selected  seed  from  a  field  of  the  original  corn  on  the  same  farm 
was  planted  in  the  odd  numbered  rows.  The  twenty- four  even 
numbered  rows  produced  80.8  bushels  per  acre,  and  the  twenty-four 
odd  numbered  rows  produced  73.2  bushels  per  acre.  When  calcu- 
lated to  a  uniform  basis  of  a  hundred  per  cent  stand,  the  yields 
stood  89.5  to  80.8  respectively,  showing  a  difference  of  8.7  bushels 
per  acre  in  favor  of  the  specially  bred  com. 

A  comprehensive  experiment  in  corn  cultural  methods  was 
begun  this  year  on  a  clay  loam  soil  in  Hamilton  county  to  study  the 
effects  of  various  types  of  cultivators,  various  depths,  and  various 
frequencies  of  cultivation  upon  the  yields  of  corn.  Efforts  are  being 
made  to  locate  similar  experiments  on  other  distinct  types  of  soil. 
These  experiments  will  be  carried  through,  a  number  of  seasons,  and 
will  enable  us  to  more  intelligently  answer  the  many  questions  that 
come  to  us  concerning  these  matters. 
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Experiments  with  Winter  Wheat.  The  testing  of  new  varieties 
has  been  continued  as  heretofore  on  the  University  Farm.  Several 
of  the  most  promising  varieties  are  being  tried  in  various  parts  of 
the  state  by  means  of  co-operative  tests  similar  to  those  made  with 
varieties  of  corn.  By  this  means  many  farmers  are  becoming  ac- 
quainted with  varieties  better  suited  to  their  conditions  than  those 
which  they  had  been  growing.  This  cooperative  work  is  also  of 
great  service  to  us  in  establishing  good  local  sources  of  seed  supply, 
to  which  we  can  refer  farmers  in  the  neighborhood. 

The  more  careful  work  of  improving  wheats  by  selective  breed- 
ing is  being  conducted  on  the  University  Farm.  The  object  of  this 
work  is  to  produce,  strains  or  varieties  with  greater  yielding  powers, 
greater  hardiness,  and  better  milling  qualities,  and  the  indications  are 
that  much  good  may  be  accomplished  in  the  course  of  a  few  years. 
Careful  studies  of  the  subject  indicate  that  wheat  production  is 
bound  to  retain  an  important  place  in  Indiana  agriculture,  and  the 
work  of  the  Station  along  this  line  promises  to  yield  valuable  re- 
sults. 

Oats,  The  experiments  with  oats  have  been  similar  to  those 
with  wheat,  though  on  a  somewhat  smaller  scale.  A  number  of  very 
promising  varieties  have  been  introduced,  and  much  good  is  expected 
from  the  cooperative  tests  throughout  the  state.  Investigation  has 
shown  that  the  average  farmer  has  been  very  careless  with  his 
oats  crop,  both  in  its  treatment  in  the  field,  and  in  the  selection  of 
seed.  Run-out  varieties  are  responsible  for  many  low  yields  of 
poor  quality,  and  considerable  improvement  should  be  easily  made. 

Cow  Peas  and  Soy  Beans,  The  experiments  with  cow  peas  and 
soy  beans  are  yielding  very  encouraging  results.  When  the  proper 
methods  of  growing  and  using  these  crops  become  more  widely 
known,  they  will  find  important  places  in  Indiana  agriculture,  both 
as  stock  foods  and  soil  improvers.  Ninety-two  co-operative  tests 
with  several  varieties  of  these  crops  were  distributed  over  the  state 
last  spring,  and  our  correspondence  indicates  that  many  farmers 
are  seriously  considering  their  use. 

Alfalfa.  Concerning  alfalfa  culture,  a  large  number  of  experi- 
ments are  being  made  to  determine  the  best  time  and  the  best  meth- 
ods of  seeding  and  establishing  fields  of  this  valuable  forage  crop. 

Other  Minor  Crops.  Quite  a  number  of  minor  crops,  such  as 
barley,  rye,  emmer,  buckwheat,  broom  corn,  millets,  sorghum,  and 
various  other  forage  crops  and  novelties,  are  being  tested  with  a 
view  to  studying  their  adaptability  and  value  under  our  conditions, 
so  that  we  may  be  able  to  give  intelligent  answers  to  the  many 
questions  that  come  to  us  concerning  them. 

Crop  Rotations.  In  addition  to  the  experiments  with  various 
crop  rotations  upon  the  University  Farm,  which  have  been  reported 
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from  time  to  time,  several  series  have  been  started  on  farms  in 
Southern  Indiana,  in  Scott  and  Pike  counties.  Careful  attention 
has  been  given  to  the  planning  and  establishing  of  these  experiments 
in  cooperation  with  the  Chemical  Department,  which  is  conducting 
the  fertilizer  investigations  connected  with  them. 

Correspondence.  The  correspondence  of  the  Department  with 
farmers  has  been  growing  rapidly,  and  is  worthy  of  note  as  an  in- 
dication of  increasing  interest  and  confidence  in  the  work  of  the 
Station.  Much  time  and  attention  is  given  to  answering  questions 
and  aiding  inquiries  td  secure  the- information  they  desire,  which 
must  often  be  very  helpful  in  bringing  about  improvements. 

Respectfully  submitted, 

A.  T.  WiANCKO,  Agriculturist. 


Report  of  Agricultural  Extension  Work. 

Arthur  Goss,  Director. 

Sir :  As  a  part  of  the  work  of  the  Agricultural  Department, 
a  considerable  amount  of  extension  work  has  been  carried  on  dur- 
ing the  year.  Through  this  medium  efforts  have  been  made  to 
place  before  the  farmers  of  the  state,  in  a  practical  manner,  the 
results  of  experimental  investigations.  This  has  been  accom- 
plished by  lectures  before  farmers'  institutes,  corn  and  agricultural 
clubs,  the  use  of  special  trains,  newspaper  articles,  special  bulle- 
tins, exhibits  at  county  and  state  fairs,  farmers'  excursions  and 
demonstration  work  on  county  farms.  The  work,  although  en- 
tirely new  in  some  respects,  has  been  received  most  favorably  by 
the  entire  agricultural  class.  So  many  and  urgent  have  been  the 
demands  for  assistance  and  information  along  the  lines  suggested, 
that  the  department  has  been  taxed  to  its  utmost  capacity. 

One  of  the  most  important  features  of  the  year's  work  was 
the  running  of  two  special  seed-corn  trains,  December  26,  27,  28, 
29,  1905,  and  March  26,  27,  28,  29,  1906,  over  the  Lake  Erie  and 
Western  and  Monon  railroads  respectively.  These  trains  were 
equipped  with  engine,  baggage  car,  two  audience  coaches  and  a 
guest  coach,  by  the  railroad  company,  and  furnished  free  for  the 
use  of  the  Experiment  Station. 

The  audience  coaches  were  fitted  up  with  charts  and  other 
demonstration  material  used  in  presenting  the  subject  of  harvest- 
ing, storing,  selecting,  testing  and  grading  of  seed  corn.  To  as- 
sist in  giving  the  talks,  D.  F.  Maish,  of  Frankfort,  Ind.,  and  J.  P. 
Davis,  of  Sheridan,  Ind.,  were  engaged. 
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The  trains  ran  through  twenty-eight  counties  in  the  com  belt 
of  the  state.  Eighty-two  stops,  of  30  minutes  each,  for  lectures, 
were  made,  and  it  was  estimated  that  over  20,000  farmers  heard 
the  lectures  and  received  bulletins  pertaining  to  the  work.  In 
every  way  this  innovation  was  a  grand  success,  and  proved  of 
great  value  in  bringing  the  Station  work  directly  before  the  people 
of  the  State.  It  is  generally  felt  that  similar  trains  could  be  run 
over  all  lines  in  the  state  with  profit  to  the  railroads  and  farmers. 

Another  feature  of  the  extension  work  is  that  of  demonstra- 
tions on  the  county  farms  in  different  counties  of  the  state. 
Owing  to  the  fact  that  the  work  is  new,  the  scope  covered  was 
necessarily  limited.  This  year  the  work  consisted  of  a  test  of 
varieties  of  corn  grown  by  farmers  in  the  county  in  which  the 
test  was  conducted. 

For  this  experimental  or  demonstrative  work,  the  county 
commissioners  were  asked  to  set  aside  a  part  of  a  field  on  the 
county  farm  and  to  appropriate  from  county  funds  sufficient 
money  to  cover  the  expenses  incurred. 

Only  two  counties,  Clinton  and  Randolph,  were  approached 
on  this  subject.  Both  counties  responded  and  the  work  received 
a  successful  start. 

On  the  Clinton  county  farm  30  varieties  of  corn  from  as  many 
farmers,  were  planted  in  plots  side  by  side,  while  28  varieties  were 
planted  on  the  Randolph  county  farm. 

The  objects  of  this  work  are: 

1.  To  gain  the  farmers'  interest  in  experimental  work.  Ex- 
periments carried  on  at  the  State  Experiment  Station  do  not  ap- 
peal to  the  people  as  strongly  as  those  conducted  nearer  home. 

2.  To  encourage  improvement  in  the  growing  of  grains  by 
the  elimination  of  poor  varieties  and  the  introducing  of  good  ones. 

3.  To  solve  problems  for  the  farmers  than  can  best  be  done 
on  soils  and  under  climatic  conditions  exactly  the  same  as  those 
they   must  deal  with. 

As  the  work  advances,  a  study  of  the  varieties  of  small  grain, 
fertilizer  tests  and  lines  of  horticultural  work  will  be  taken  up. 
This  field  already  gives  promise  of  some  valuable  results  and 
should  receive  most  careful  attention  from  the  Experiment  Sta- 
tion. 

During  the  early  summer,  farmers'  excursions  were  run  from 
LaPorte,  Hamilton,  Hendricks  and  Clinton  counties  to  the  Uni- 
versity and  Experiment  Station.  More  than  2,000  farmers,  their 
wives,  sons  and  daughters  came  at  this  time.  Much  of  the  time  of 
these  excursionists  was  spent  in  studying  the  soil  and  crop  experi- 
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ments  in  the  field,  the  animal  husbandry,  dairy  and  horticultural 
work.  Through  these  excursions  the  farmers  were  brought  in 
close  touch  with  the  Experiment  Station  men  and  work,  and  their 
interest  in  the  results  of  all  future  work  is  necessarily  increased. 

Respectfully  submitted, 

G.  I.  Christie, 

Associate  in  Agricultural  Extension. 


Report  of  the  Horticultural  Department. 

Arthur  Goss,  Director. 

Sir: — ^The  following  is  a  brief  statement  of  the  experimental 
work  of  the  Horticultural  Department  for  the  past  year : 

As  mentioned  in  my  last  report,  much  of  the  work  is  of  a  con- 
tinuous nature,  requiring  several  years  to  show  any  definite  results. 
The  orchard  fertilizer  experiments  are  of  this  nature.  One  of  these, 
in  Southern  Indiana,  has  been  in  progress  now  for  three  years,  but 
up  to  the  present  time  there  is  not  enough  difference  manifested 
between  the  fertilized  and  the  unfertilized  to  be  perceptible  in  the 
growth  of  the  trees.  The  soil  here  is  of  a  red  clay  nature,  naturally 
well  adapted  to  the  growth  of  apple  trees.  The  application  of 
mineral  phosphates  as  a  preventive  of  the  root-rot  in  trees  has  not 
given  any  satisfactory  results  thus  far. 

It  will  require  at  least  another  year  to  get  any  definite  results 
from  the  orchard  in  the  northern  end  of  the  state,  which  is  planted 
upon  sandy  soil. 

Pedigreed  Strawberry  Plants.  Last  year  our  experience  with 
the  so-called  pedigreed  strawberry  plants,  as  compared  with  the 
same  varieties  g^own  in  the  usual  way,  was  decidedly  in  favor  of 
the  common  method.  The  experiment  was  continued,  with  the  same 
beds,  another  season,  but  a  late  frost  and  prolonged  drouth  at 
fruiting  time  cut  the  experiment  short,  so  that  no  definite  results 
could  be  obtained  this  season. 

Commercial  Fertilisers  on  Tomatoes.  This  experiment  had  a 
threefold  object  in  view,  i.  Testing  the  eflfect  of  commercial  fer- 
tilizers on  tomatoes.  2.  Testing  varieties.  3.  Testing  the  pro- 
ductivity of  individual  plants.  Twelve  varieties  were  used  and  18 
plants  to  each  variety,  making  216  plants.  The  varieties  were 
planted  in  rows  four  feet  apart  each  way,  and  the  fertilizer,  con- 
sisting of  acid  phosphate,  muriate  of  potash,  and  nitrate  of  soda,  was 
applied,  in  varying  quantities,  across  the  varietal  rows.  The  fruit 
of  each  of  the  216  plants  was  picked  and  weighed  separately  during 
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the  ripening  season.  One  of  the  most  interesting  results  noted  was 
the  great  variation  between  individual  plants  in  their  productive  qual- 
ities, some  plants  of  the  same  varieties  and  with  the  same  treatment 
producing  as  much  as  five  times  as  much  fruit  as  others.  Here  is  a 
point  in  plant  breeding  that  is  evidently  not  taken  into  account  by 
seedsmen  when  selecting  their  seed  fruits. 

Varietal  Tests.  The  ordinary  varietal  tests  of  orchard  and 
small  fruits  have  been  continued,  and  about  lOO  varieties  of  straw- 
berries will  be  ready  to  report  upon  next  season,  a  number  of  these 
being  seedlings  of  our  own  raising. 

Spraying  Experiments.  Last  spring  a  power  sprayer,  manufac- 
tured by  the  Wallace  Company  of  Champaign,  111.,  was  purchased, 
and  nearly  all  of  our  experimental  work  was  done  with  this  out- 
fit. It  was  much  more  satisfactory  than  the  barrel  pump  heretofore 
used,  as  with  it  we  are  able  to  get  a  greater  force  and  therefore  a 
finer  spray,  which  is  very  desirable,  and  we  are  also  able  to  maintain 
a  steady  pressure,  which  is  also  an  important  feature  of  the  work. 
In  spraying  for  the  control  of  the  codling  moth  in  the  apple  our  re- 
sults this  year  as  well  as  last,  have  shown  very  conclusively  that 
for  the  second  brood,  two  applications,  one  about  July  14th  and  the 
other  July  25th,  are  much  more  effective  than  where  only  one  ap- 
plication is  made. 

Our  experiments  for  the  control  of  the  San  Jose  scale  have 
been  mostly  of  a  cooperative  nature.  Those  taking  part  in  these 
experiments  were  W.  J.  Ritterskamp  and  Henry  Yeager  of  Prince- 
ton, Gibson  county;  W.  W.  Clark,  Elizabeth,  Harrison  county; 
E.  J.  Walker,  Sheridan,  Hamilton  county ;  L.  E.  Hibben  and  Hilton 
U.  Brown,  Irvington,  Marion  county. 

Other  cooperative  experiments  on  the  growing  of  onions  and 
potatoes  have  been  carried  on  during  the  past  season  with  Mr.  R.  A. 
Lockwood,  near  Dayton,  Tippecanoe  county,  and  Mr.  J.  N.  Snod- 
grass,  of  Kirklin,  Clinton  county. 

Respectfully  submitted, 

James  Troop,  Horticulturist. 
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Report  of  the  Chemical  Department. 

Arthur  Goss,  Director. 

Sir : — ^The  following  is  a  brief  report  of  the  work  of  the  Chem- 
ical Department  for  the  year  ending  June  30th,  1906. 

General  Analytical  Work. 

1.  The  study  of  the  corn  plant  under  diflferent  conditions 
of  moisture  and  fertilization  was  continued.  Notwithstanding 
that  the  rainfall  in  1905  was  such  that  very  little  irri- 
gation was  required  (three  times  in  August)  it  was  found  on 
harvesting  the  corn  on  the  plats  on  November  2,  1905,  that  there 
was  a  marked  increase  in  the  yield  of  the  plats  to  which  water  had 
been  applied.  This  increase  varied  from  one  and  six  tenths  to  fif- 
teen bushels  per  acre  on  comparative  irrigated  and  unirrigated 
plats.  Analyses  are  being  made  of  the  produce  from  the  different 
plats.  This  investigation  will  be  continued  until  several  years' 
results  are  available. 

2.  In  connection  with  the  fertilizer  test  work  in  progress,  the 
study  of  the  water  underlying  the  muck  soil  on  the  farm  of  L.  G. 
Nice  in  Tippecanoe  county  has  been  continued. 

In  this  connection  fifty-eight  samples  of  soils  and  sub-soils 
from  different  parts  of  the  state  have  also  been  analyzed  during  the 
year. 

3.  The  work  of  the  Associate  Chemist  on  natural  phospnates 
that  has  been  in  progress  for  a  number  of  years  past  has  been  con- 
tinued, but  owing  to  the  large  amount  of  routine  work  but  little 
headway  has  been  made  the  past  year.  It  is  hoped  that  conditions 
will  soon  be  such  that  this  work  may  be  finished,  as  there  seems  10 
be  a  demand  for  the  facts  which  are  being  brought  out  by  this  in- 
vestigation. 

4.  In  connection  with  the  fertilizer  control  work  the  study  of 
the  neutral  ammonium  citrate  solution  and  methods  of  preparing 
same  is  being  continued,  with  results  greatly  favoring  the  use  of 
the  Calcium  Chloride  (Alternate)  method  of  the  A.  O.  A.  C. 

5.  In  connection  with  the  fertilizer  control  work  an  investiga- 
tion has  also  been  conducted  during  the  year  concerning  the  effect 
on  the  content  of  available  phosphoric  acid  of  re-grinding  and  al- 
lowing inspection  samples  to  stand  in  the  laboratory.  For  this  pur- 
pose the  soluble  phosphoric  acid  was  washed  out  of  two  hundred 
and  fifty-five  samples  and  the  residues  held  until  the  samples  were 
reached  in  the  regular  inspection  work,  at  which  time  the  soluble 
phosphoric  acid  was  washed  from  a  duplicate  portion  of  the  orig- 
inal sample  and  the  residues  from  the  first  and  second  washings 
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digested  at  the  same  time  with  the  same  solution  of  neutral  ammo- 
nium citrate.  Of  the  two  hundred  and  fifty-five  samples  so  tested, 
one  hundred  and  seventy-six  showed  a  gain  in  available  phosphoric 
acid  as  follows:  forty-four  gained  one  tenth  per  cent,  forty-seven 
gained  two  tenths  per  cent,  twenty-five  gained  three  tenths  per  cent, 
fourteen  gained  four  tenths  per  cent,  thirteen  gained  five  tenths  per 
cent,  two  gained  six  tenths  per  cent,  two  gained  seven  tenths  per 
cent,  one  gained  nine  tenths  per  cent,  two  gained  one  and  two  tenths 
per  cent  and  one  gained  one  and  six  tenths  per  cent.  Eleven  sam- 
ples showed  no  change  and  sixty-eight  showed  a  diminished  per 
cent  of  available  phosphoric  acid.  In  twenty-five  samples  the  de- 
creased quantity  could  not  be  accounted  for  as  variation  in  analyti- 
cal work.  These  twenty-five  samples  may  be  classified  as  follows: 
Nine  decreased  one  tenth  per  cent,  ten  decreased  two  tenths  per  cent, 
four  decreased  three  tenths  per  cent,  one  decreased  seven  tenths  per 
cent  and  one  decreased  nine  tenths  per  cent.  The  figures  given 
are  to  the  nearest  decimal  place.  Where  the  variation  between  the 
two  insolubles  was  less  than  one  tenth  per  cent  it  was  considered 
within  the  range  of  analytical  error. 

This  investigation  is  being  continued  with  a  view  to  determin- 
ing whether  there  is  any  change  in  the  residues  due  to  standing  be- 
fore digestion  with  citrate  after  the  soluble  phosphoric  acid  is  re- 
moved. 

6.  Considerable  work  has  been  done  during  the  year  on  meth- 
ods for  recovering  platinum  from  the  platinum  waste  obtained  in  the 
determination  of  potassium.  The  method  proposed  by  K.  P.  Mc- 
Elroy,  Journal  American  Chemical  Society,  March,  1897,  page  260, 
in  which  the  platinum  is  reduced  from  a  hydrochloric  acid  solution 
by  means  of  aluminum  foil,  has  been  adopted  as  giving  the  best 
results. 

7.  Samples  of  cattle  and  poultry  foods  have  been  analyzed 
during  the  year  for  farmers  and  others  as  follows:  one  of  bran, 
one  of  ship  stuflf,  one  of  corn  meal,  one  of  gluten  feed,  (in  this  sam- 
ple the  protein  content  was  much  too  low  for  a  genuine  gluten  feed 
and  though  sold  as  such  it  should  have  properly  been  classed  as  a 
hominy  feed),  one  of  old  process  linseed  meal,  two  of  prime  cotton 
seed  meal,  one  of  Royal  Stock  Pood,  one  of  Royal  Poultry  Food 
and  two  of  wild  hay. 

The  results  of  the  analysis  of  the  various  samples  of  cattle 
feed  emphasize  anew  the  point  mentioned  in  the  1905  report  that  a 
stock  food  law  similar  to  our  fertilizer  law  insuring  a  rigid  inspec- 
tion of  the  feeds  offered  for  sale  in  this  state  is  urgently  needed. 

8.  Other  miscellaneous  samples  have  been  analyzed  as  follows : 
Two  of  water,  one  of  straw  board  waste,  three  of  com  cob  ashes. 
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one  of  sugar  beets,  six  of  Alabama  red  clay,  one  of  Indiana  red 
clay,  one  of  Venetian  Red  and  one  of  hematite. 

Cooperative  Work. 

In  cooperation  with  other  departments  of  the  Station  the  fol- 
lowing work  has  been  done  during  the  year. 

Agricultural  Departm^t.  The  work  in  com  breeding  was 
continued.  Three  hundred  and  twenty-five  samples  of  com  were 
analyzed,  necessitating  three  hundred  and  forty-six  determinations 
of  moisture,  three  hundred  and  forty-seven  determinations  of  nitro- 
gen and  three  hundred  and  forty-five  determinations  of  fat. 

Dairy  Department,  (a)  An  investigation  with  a  view  tp  util- 
izing the  buttermilk  from  Pasteurized  cream  in  the  manufacture  of 
cottagie  cheese  is  under  way.  In  this  work  a  number  of  samples 
of  buttermilk  and  cottage  cheese  made  from  the  same  have  been 
analyzed  and  a  special  vat  is  now  being  constructed  which  it  is 
believed  will  result  in  a  successful  n^thod  of  recovering  the  casein 
from  buttermilk. 

(b)  The  efficiency  of  the  Babcock  test  on  milk,  cream,  skim 
milk,  buttermilk  and  condensed  milk  under  varying  conditions  is 
being  determined. 

(c)  The  effect  of  the  addition  of  sodium  hydrate  on  the  fat 
content  of  sour  milk  when  added  to  dissolve  the  curd  was  inves- 
tigated. This  problem  required  the  analysis  of  the  sweet  milk  before 
and  after  the  addition  of  sodium  hydrate  and  the  analysis  of  the 
samples  after  souring.  Varying  strengths  of  sodium  hydrate  were 
added  and  it  was  found  that  such  additions  did  not  affect  the  fat 
content,  concordant  results  being  obtained  by  the  ether  extraction 
and  Babcock  methods. 

(d)  Methods  for  determining  moisture  by  centrifugal  force 
are  being  investigated. 

In  the  above  investigations,  most  of  which  are  still  in  progress, 
there  have  been  analyzed  three  samples  of  butter,  one  of  sweet  milk 
four  of  sour  milk,  five  of  buttermilk  and  five  of  cottage  cheese  made 
from  buttermilk. 

(e)  The  work  on  the  moisture  content  of  butter  under  differ- 
ing conditions  of  manufacture  was  concluded  with  the  determination 
of  moisture  in  five  samples  of  butter. 

Three  samples  of  butter  submitted  to  the  Dairy  Association  for 
prizes  were  analyzed  and  numerous  Babcock  fat  bottles  and  other 
pieces  of  apparatus  were  calibrated  for  the  Dairy  Department. 

Animal  Husbandry  Department,  For  this  department  the  fol- 
lowing samples  were  analyzed:  two  of  shorts  twa  of  bran  one  of 
ship  stuff,  one  of  tankage,  one  of  oats  feed,  one  of  corn  feed  and 
one  of  corn  meal. 
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Veterinary  Department,  In  cooperation  with  this  department 
considerable  chemical  work  has  been  done  on  samples  of  corn  sup- 
posed to  have  produced  on  cattle  eating  it  results  similar  to  those 
observed  in  the  so-called  corn-stalk  disease.  Positive  results  at 
present  are  lacking,  but  the  work  is  being  continued  in  the  hope  that 
some  definite  conclusions  may  be  reached. 

Fertiuzer  Test  Work. 

The  cooperative  fertilizer  test  work  that  has  been  in  progress 
for  several  years  past,  has  been  considerably  extended  during  the 
year  covered  by  this  report.  During  the  past  year  53  such  tests 
have  been  conducted  in  44  diiferent  places  in  the  state  as  follows: 

With  corn    27 

"     wheat   4 

"    oats 3 

"     rye   . . .  \ I 

clover    3 

cow  peas 2 

soy    beans    i 

onions    3 

potatoes    8 

cherry  trees   i 
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tt 
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it 
ti 

a 


Total   53 

The  above  tests  have  included  practically  all  the  important 
types  of  soil  in  the  state  and  have-  involved  tests  of  the  following 
materials:  dried  blood,  nitrate  of  soda,  bone,  acid  phosphate,  di- 
calcic  phosphate,  rock  phosphate,  muriate  of  potash,  sulfate  of 
potash,  carbonate  of  potash,  ashes,  slaked  lime,  ground  limestone, 
iron  sulfate,  iron  hydrate,  magnesium  sulfate,  magnesium  carbo- 
nate, sodium  sulfate,  copper  sulfate,  carbon  black,  muck,  clay,  straw, 
manure  and  legume  crops. 

Some  of  the  problems  being  investigated  in  this  connection  are — 
I.  The  test  of  different  fertilizer  and  legume  crop  combinations  on 
different  soils  and  crops  of  the  state  with  the  view  of  determining 
the  most  profitable  combination  to  use  in  different  cases.  2.  A 
study  of  the  lasting  effect  of  fertilizers.  3.  A  comparison  of  dif- 
ferent forms  of  nitrogen,  phosphoric  acid,  potash  and  lime  com- 
pounds, with  a  view  of  determining  the  best  and  most  economical 
form  to  use  in  given  cases.  4.  A  comparison  of  commercial  fer- 
tilizers with  manure.  5.  A  comparison  of  the  effect  of  fertilizers 
on  drained  and  undrained  land.  6.  A  study  of  the  injurious  effect 
of  fertilizers  on  the  germination  of  corn.  7.  A  study  of  the  effect 
of   fertilizers   in   lessening  the  effects   of  bad   seasons  and   insect 
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ravages.  8.  A  study  of  the  effect  of  fertilizers  in  aiding  to  secure 
a  stand  of  clover.  9.  An  investigation  to  determine  the  most  prof- 
itable amounts  of  fertilizer  to  use.  10.  A  study  of  the  effect  of  dif- 
ferent fertilizers  on  the  quality  of  the  produce.  11.  A  study  as  to 
whether  the  continued  use  of  fertilizer  will  injure  the  land. 

A  number  of  other  things  of  a  similar  character  are  being  in- 
vestigated, but  the  above  are  perhaps  sufficient  to  give  a  general  idea 
of  what  we  are  attempting  to  do. 

While  it  is  impossible  at  this  time  to  go  into  details  as  to  the 
results  that  have  been  secured  in  this  work  it  may  be  said  in  a  gen- 
eral way  that  while  occasionally  soils  are  found  that  do  not  respond 
to  fertilizers,  usually  some  combination  has  been  found  that  will 
produce  handsome  profits  and  not  infrequently  enormous  returns. 
There  is  for  example  no  question  that. the  application  of  potash  in 
considerable  quantities  on  muck  soil  is  very  profitable  in  connection 
with  the  growing  of  corn  and  other  crops.  It  also  seems  certain 
that  the  liberal  use  of  fertilizer  on  the  potato  crop  is  highly  prof- 
itable, and  that  fertilizer  will  usually  pay  well  on  the  wheat  and 
com  crops,  if  used  in  the  proper  proportions  and  right  amounts. 
The  work  that  has  been  done  emphasizes  the  fact  however,  that  in 
order  to  secure  the  best  results  it  is  necessary  to  understand  the 
needs  of  the  particular  soil,  and  crop  to  be  used.  It  is  a  very 
easy  matter  to  waste  a  large  amount  of  money  in  the  use  of  fertili- 
zers through  the  application  of  unnecessary  elements,  and  improper 
forms  of  plant  food,  and  the  only  wonder  is  that  such  satisfactory 
results  are  secured  under  the  present  haphazard  system  in  vogue. 
There  is  not  the  slightest  doubt  that  a  large  and  profitable  increase 
in  crop  production  Could  be  brought  about  in  the  state  by  a  more 
systematic  and  intelligent  use  of  fertilizers. 

State  Chemist's  Work. 

The  work  of  the  State  Chemist  has  been  conducted  as  in  pre- 
vious years.  Our  deputies  visited  every  county  in  the  state  where 
fertilizer  is  sold,  stopping  at  one  hundred  and  eighty  towns  in  the 
fall  of  1905  and  two  hundred  towns  in  the  spring  of  1906.  Four 
hundred  and  twenty-six  samples  were  secured  in  the  fall  of  1905 
and  the  results  of  the  analyses  have  been  published  in  Bulletin  No. 
112.  Three  hundred  and  thirty-five  samples  were  secured  in  the 
spring  of  1906,  the  results  of  the  analyses  of  which  are  nearly  ready 
for  transmission  to  the  manufacturer  and  consumer.  The  analysis 
of  these  samples  required  1181  determinations  of  total  prosphoric 
acid,  1258  determinations  of  insoluble  phospht)ric  acid,  780  deter- 
minations of  nitrogen  and  864  determinations  of  potash. 

The  amount  of  fertilizer  sold  in  the  state  in  1905,  based  on 
tags  sold,  was  considerably  in  excess  of  that  sold  in  1904,  but  a 
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comparison  of  the  sales  for  the  spring  of  1905  with  a  similar  period 
in  1906,  indicates  a  reduction  in  the  sales  for  the  latter  period  of 
seven  thousand  tons.  Crop  conditions  at  the  present  time, 
however,  indicate  an  increased  consumption  for  the  fall. 

Nine  cases  for  selling  fertilizer  without  tags  have  been  re- 
ported to  the  prosecutors  of  the  various  districts. 

The  office  work  and  letters  requesting  mformation  on  fertilizer 
questions  are  constantly  increasing  and  practically  the  entire  time 
of  the  Chief  Deputy  is  demanded  in  attending  to  the  same. 

The  work  of  the  department  is  in  excellent  condition  and  much 
credit  is  due  to  the  deputies  for  their  very  efficient  work. 

Arthur  Goss^  Chemist. 

W.  J.  JoNES^  Jr.,  Associate  Chemist. 


Report  of  the  Botanical  Department. 

Arthur  Goss,  Director. 

Sir : — During  the  year  ending  June  30,  1906,  the  work  of  the 
Botanical  department  has  been  devoted  more  largely  than  hereto- 
fore to  the  study  of  parasitic  fungi.  During  this  time  much  ad- 
vance has  been  made,  especially  in  the  study  of  rusts.  The  gath- 
ering of  data  by  means  of  circulars,  and  issuing  of  bulletin  No.  11 1 
on  "Indiana  Plant  Diseases  in  1905,"  has  called  additional  atten- 
tion to  this  line  of  work  throughout  the  State.  The  interest  in 
mushroom  growing,  and  in  the  edible  mushrooms  of  the  fields,  is 
constantly  increasing,  and  requests  for  information  often  exceed 
the  resources  of  the  Department  to  answer  fully.  Suitable  facili- 
ties for  growing  and  experimenting  with  this  crop  are  much  need- 
ed, and  a  larger  library  for  the  identification  of  the  wild  forms 
would  be  of  service.  The  personnel  of  the  Department  has  re- 
mained unchanged  throughout  the  year. 

Plant  Diseases,  The  study  of  parasitic  diseases  of  agricultural 
crops  has  continued  during  the  year.  The  interest  taken  by  farm- 
ers, orchardists  and  gardners  all  over  the  State,  and  their  willing- 
ness to  make  reports  and  answer  queries  sent  out  by  the  Depart- 
ment, has  furnished  a  considerable  amount  of  information  useful 
as  a  basis  for  work  and  an  indication  of  the  lines  most  needing 
investigation.  Through  letters  many  suggestions  about  methods 
of  control,  prevention  and  remedies  have  been  sent  out  in  addition 
to  a  bulletin  upon  the  subject.  The  bulletin  discussed  the  more 
notable  diseases,  estimating  the  extent  of  injury  whenever  possible, 
together  with  a  consideration  of  remedies,  preventives  and  an  ex- 
planation of  conditions  which  render  crops  less  susceptible  to  dis- 
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ease.  The  scope  of  the  work  has  been  extended  with  the  hope  that 
a  more  complete  and  valuable  report  may  soon  be  issued.  More 
than  fifty  diseases  have  been  observed  doing  considerable  damage 
within  the  state,  caused  for  the  most  part  by  parasitic  fungi. 

Plant  Rtists.  The  intensive  investigation  of  rusts  of  all  classes 
of  plants  carried  on  during  several  previous  years  has  been  con- 
tinued. A  new  classification  of  the  whole  group  of  rusts,  men- 
tioned in  the  last  annual  report,  appeared  during  the  year  as  a  part 
of  the  proceedings  of  the  International  Botanical  Congress,  held  at 
Vienna  in  June,  1905.  The  extended  and  complete  descriptive  ac- 
count of  aU  species  known  to  occur  in  North  America  is  nearing 
completion  and  will  appear  in  print  during  the  coming  year  as  a 
part  of  the  current  North  American  Flora,  a  publication  of  the 
New  York  Botanical  Garden.  The  rust  problems  are  of  universal 
importance  and  it  is  expected  that  the  issue  of  a  standard  work  of 
reference  will  elicit  and  make  possible  the  co-operation  of  investi- 
gators in  other  states  which  may  ultimately  lead  to  some  solutions 
of  practical  problems. 

The  most  notable  single  result  of  the  spring  culture  work  was 
the  discovery  of  the  full  life-cycle  of  the  flax  rust.  This  rust  differs 
from  most  of  those  on  farm  crops  in  having  all  its  spore-forms  on 
one  kind  of  plant.  The  first  stage  of  the  rust  appears  very  early, 
often  when  the  flax  is  just  above  ground,  and  the  infection  comes 
from  the  rusted  straw  or  stubble  left  in  the  field  over  winter.  Plans 
for  controlling  the  rust  may  now  be  devised  with  probability  of 
success. 

The  grain  rusts  were  not  bad  during  the  year,  the  crops  ripen- 
ing before  the  fungus  attained  sufficient  headway  to  do  much 
damage. 

A  large  series  of  wheat  plats  which  were  intended  primarily 
to  show  the  effect  of  various  fertilizers  upon  wheat,  were  examined 
to  ascertain  whether  the  amount  or  kind  of  fertilizer  had  any  effect 
upon  the  amount  of  rust.  No  appreciable  differences  could  be 
made  out  as  a  result  of  the  various  fertilizers.  It  was  evident, 
however,  that  fertilizer,  or  any  other  factor,  which  has  tendency 
to  produce  early  ripening,  was  an  advantage  in  decreasing  the 
amount  of  damage  from  rust.  Only  a  few  days  qf  lagging  at  the 
ripening  time  affords  opportunity  for  considerable  destruction. 

Weeds,  Seekls,  etc.  Many  inquiries  concerning  identification  of 
weeds  have  been  received.  Much  attention  has  been  paid  to  the 
answering  of  these  in  order  to  assist  in  exterminating  and  pre- 
venting the  spread  of  pernicious  kinds. 

Detection  of  adulteration  of  seeds  of  grasses  and  forage  crops 
has  also  demanded  attention  and  often  furnishes  valuable  informa- 
tion to  the  grower. 
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Seed  oats  treated  with  formalin  on  a  large  scale  at  an  elevator, 
as  recommended  in  Bulletin  No.  103,  were  tested,  and  proved  the 
treatment  entirely  effective  in  freeing  them  from  spores  of  smut 
and  other  fungi. 

Respectfully  submitted, 

J.  C.  Arthur, 

Botanist. 


Report  of  the  Animal  Husbandry  Department. 

Arthur  Goss,  Director. 

Sir : — During  the  year  ending  June  30,  1906,  the  scope  of  work 
in  the  Animal  Husbandry  Department  has  been  greatly  enlarged.  A 
full  time  assistant  has  been  added  to  the  staff,  and  a  beginning  made 
in  the  study  of  beef  production  in  Indiana.  The  work  of  this  De- 
partment has  been  largely  devoted  to  swine  and  cattle. 

Swine.  Bulletin  108,  "Soy  Beans,  Middlings  and  Tankage  as 
Supplemental  Feeds  in  Pork  Production,"  published  in  July,  1905, 
has  been  widely  copied  by  agricultural  papers.  This  has  resulted 
in  many  inquiries  in  regard  to  the  work  from  different  parts  of  the 
United  States,  especially  Indiana,  Ohio,  Pennsylvania,  Illinois  and 
Iowa.  These  inquiries  indicate  a  widespread  interest  in  experimental 
pig  feeding  and  especial  interest  in  the  growing  and  feeding  of  soy 
beans. 

In  the  experiment  reported  in  Bulletin  108  it  required  less  feed 
per  100  pounds  of  gain  where  soy  beans  were  fed,  than  where  mid- 
dlings or  tankage  were  fed,  while  the  pigs  receiving  com  and  soy 
beans  made  120%  greater  gain  than  those  receiving  corn  only  and 
10%  more  gain  than  any  other  lot  in  the  experiment.  The  results 
of  the  test  indicate  the  efficiency  of  this  grain  as  a  supplement  to  com 
in  pig  feeding.  At  least  four  stations  have  conducted  feeding  experi- 
ments with  soy  beans  and  all  report  favorable  results. 

In  the  fall  of  1905  a  third  experiment  was  conducted  to  deter- 
mine the  value  of  soy  beans  in  pork  production,  where  they  arc 
harvested  by  turning  the  pigs  into  the  field  when  the  beans  are  ripe. 
This  work,  which  was  begun  in  1903  is  progressing  favorably  and 
results  will  be  published  when  sufficient  material  is  at  hand. 

Bacon  Hogs.  Investigation  along  this  line  has  been  continued 
in  order  to  secure  further  information  in  regard  to  the  influence  of 
Yorkshire  blood  on  various  breeds  representing  lard  types  of  swine, 
and  a  feeding  experiment  conducted  in  which  Berkshires,  Poland 
Chinas  and  Yorkshires  were  compared. 
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Two  new  lines  of  work  have  been  taken  up,  one  a  study  of  the 
comparative  value  of  tankage  and  oil  meal  as  supplements  to  corn 
for  dry  lot  pig  feeding,  including  a  study  of  the  effect  of  silage; 
the  other  a  study  of  the  value  of  different  kinds  of  green  forage 
for  growing  pigs. 

Cattle  feeding.  This  year  marks  a  distinct  advance  in  this  line 
of  Animal  Husbandry  in  Indiana.  The  appropriation  of  $5,000  an- 
nually for  live  stock  feeding  made  possible  the  beginning  of  this 
important  line  of  work.  During  the  summer  an  equipment  of  yards, 
sheds,  scale,  water  tanks,  etc.,  was  installed  to  accommodate  three 
car-loads  of  cattle.  Previous  to  1905  funds  were  inadequate  for  such 
work,  consequently  the  first  test  was  planned  with  the  thought  of 
simplicity  and  practicability.  The  purpose  of  the  experiment  was 
to  compare  different  rations  for  fattening  steers.  Cattle  were  pur- 
chased on  the  Chicago  market,  December,  1905,  and  after  seventeen 
days*  preliminary  feed,  divided  into  three  lots  which  were  fed  what 
grain  they  would  readily  clean  up.  Lot  I  received  broken  ear  corn  and 
clover  hay ;  lot  II  broken  corn  and  oil  meal,  shredded  fodder  (stover) 
and  oat  straw ;  lot  III  broken  corn,  shredded  fodder  and  oat  straw. 
Accurate  records  of  weights,  gains,  feed  consumed,  bedding,  etc., 
were  kept  with  the  idea  of  publishing  the  results  later.  The  experi- 
ment was  completed  June,  1906. 

In  addition  to  the  experimental  work  the  names  of  2500  Indiana 
cattle  feeders  were  obtained  by  sending  circular  letters  into  each 
county.  A  list  gf  100  questions  prepared  by  the  Department  was 
sent  to  these  feeders  in  order  to  determine  the  extent  of  the  industry, 
and  obtain  a  knowledge  of  the  present  methods  of  securing,  handling, 
feeding  and  marketing  beef  cattle  in  Indiana.  About  1000  feeders 
had  replied  to  these  inquiries  June  30.  These  replies  will  be  tab- 
ulated during  the  next  year  and  results  published.  In  addition  to 
the  questions  sent  out,  several  trips  of  inspection  were  made  in  order 
to  study  methods  of  feeding  and  handling  beef  cattle,  equipment  for 
the  business,  and  the  age,  quality  and  condition  of  cattle  in  Indiana 
feed  lots.  Feeders  are  manifesting  an  active  interest  in  the  work 
by  letters  of  inquiry,  by  inspecting  the  cattle  on  feed  at  the  Station, 
and  by  answering  the  list  of  questions  sent  them. 

No  special  work  has  been  done  with  horses,  sheep  and  dairy 
cattle. 

Letters,  The  Department  has  given  a  large  amount  of  time  to 
inquiries  from  farmers,  feeders  and  agricultural  papers.  These  in- 
clude all  sorts  of  questions  relating  to  breeding,  feeding  and  manage- 
ment of  all  kinds  of  livestock. 

Respectfully  submitted, 

J.  H.  Skinner. 
In  Charge  Animal  Husbandry  Department. 


42 

Report  of  Dairy  Department. 

Arthur  Goss^  Director. 

Sir : — The  following  is  a  brief  summary  of  the  work  conducted 
by  the  Dairy  Department  during  the  year  ending  June  30,  1906. 

Field  Work. 

Bi-monthly  educational  Butter  Scoring  Contests  were  conducted 
throughout  the  year.  The  increase  in  the  number  of  contestants 
shows  that  the  buttermakers  of  our  state  begin  to  realize  the  value 
of  these  tests.  Arrangements  have  been  made  to  award  substan- 
tial premiums  to  the  holders  of  the  three  highest  average  annual 
scores  of  butter  from  whole  milk  plants  and  from  hand  separator 
creameries. 

A  number  of  herd  tests  were  conducted  for  the  dairymen 
throughout  the  state.  The  aim  is  to  teach  the  farmer  the  value  of 
knowing  the  annual  production  and  the  cost  of  production  of  each 
of  his  cows,  to  put  dairying  on  a  business  basis,  to  weed  out  the  poor 
cows,  to  breed  to  the  good  ones  and  to  make  dairying  more  profitable. 

Official  herd  tests  were  conducted  for  breeders  of  full-blood 
registered  dairy  cows  under  the  auspices  of  the  Department. 

Lectures  and  talks  were  given  to  dairymen  and  buttermakers 
in  all  parts  of  the  state,  either  collectively  in  dairy  meetings  or  in- 
dividually on  dairy  farms  and  in  creameries. 

Research  Work. 

Experiments  concerning  the  relative  skimming  efficiency  of 
the  different  systems  of  creaming  as  practiced  in  Indiana  were  com- 
pleted and  the  results  are  ready  for  publication. 

Experimental  work  was  done  to  determine  the  relative  overrun 
from  salted  and  unsalted  butter  in  one  of  our  largest  commercial 
creameries  in  the  northern  part  of  the  state. 

Tests  were  made  to  determine  the  accuracy  of  the  Babcock  test 
for  fat  in  milk,  skim  milk,  cream,  butter,  cheese  and  condensed 
milk,  under  varying  conditions. 

The  problem  of  devising  means  to  quickly  and  accurately  de- 
termine the  moisture  content  of  butter  has  also  been  worked  on  and 
is  still  under  investigation. 

Circular  letters  treating  various  phases  of  dairying  were  dis- 
tributed broadcast  and  popular  articles  on  important  dairy  topics 
were  sent  to  the  dairy  press. 

Respectfully  submitted, 

O.  F.  Hunziker. 

In  Charge  of  the  Dairy  Department. 
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Report  of  the  Veterinary  Department. 

Arthur  Goss,  Director. 

Sir: — For  year  ending  June  30,  1906,  the  work  of  the  Veter- 
inary Department  has  been  confined  largely  to  the  investigation  of 
ho'g  cholera  and  corn-stalk  disease. 

Hog  Cholera,  This  disease  has  been  quite  prevalent  in  the  vi- 
cinity of  LaFayette  for  the  past  year,  and  an  opportunity  for  its 
study  was  offered.  A  number  of  "cholera"  herds  were  visited  and 
the  owners  directed  in  regard  to  the  prevention  and  treatment  of  the 
disease.  The  preventive  measures  recommended  were  keeping  the 
hogs  under  the  best  sanitary  conditions  possible  and  using  the  nec- 
essary precautions  against  infection  from  outside  sources.  In  case 
the  herd  was  diseased,  the  owner  was  advised  against  spreading 
the  infection  to  neighboring  herds.  Whenever  possible  the  hog^  were 
given  new  quarters.  Disinfectants  were  used  freely,  the  animals 
dipped  or  sprayed  and  given  a  sloppy  diet.  One  ounce  of  copper  sul- 
fate was  dissolved  in  every  ten  gallons  of  slop  and  drinking  water  fed. 

Some  difficulty  was  experienced  in  getting  the  owners  to  follow 
directions  and  cooperate  in  this  work.  However,  the  results  have 
been  such  as  to  enable  us  to  recommend  the  above  method  of  treat- 
ment to  swine  raisers.  The  tar  disinfectants  and  copper  sulfate  used 
in  the  experiments  were  furnished  by  the  Station. 

Laboratory  investigation  was  an  important  part  of  this  work. 

Corn-stalk  Disease,  During  the  late  fall  and  early  winter  an 
outbreak  of  corn-stalk  disease,  that  was  confined  mostly  to  the  north- 
central  portion  of  the  state  occurred.  About  one  thousand  cases  were 
reported.  The  disease  differed  from  that  occurring  in  i90i-'o2  in 
that  the  symptoms  were  mild,  and  but  few  deaths  were  reported. 

In  some  neighborhoods  a  larger  quantity  of  moldy  corn  than  us- 
ual was  left  in  the  fields,  and  stockmen  were  of  the  opinion  that  the 
disease  was  caused  by  the  cattle  eating  the  moldy,  rotten  com.  In 
order  to  test  the  moldy-com-theory  a  few  bushels  were  gathered 
from  a  stalk  field  adjoining  one  in  which  the  disease  had  occurred. 
This  was  fed  to  a  yearling  heifer,  and  on  the  sixth  day  of  the  test 
mild  nervous  symptoms  developed. 

In  addition  to  the  above  work  tissues  and  organs  from  diseased 
animals  were  examined,  and  post  mortem  examinations  held.  This 
was  done  at  the  request  of  stockmen  and  veterinarians  and  is  an 
important  phase  of  the  work. 

Four  newspaper  bulletins  on  the  following  subjects  were  issued 
during  the  year :  hog  cholera,  treatment  of  lousy  live  stock,  nervous 
exhaustion  and  debility  in  breeding  ewes  and  treatment  of  stomach 
worms  of  sheep.  Respectfully  submitted, 

R.  A.  Craig,  Veterinarian. 
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Periodicals. 

The  following  periodicals  are  on  file  in  the  Station  Library 
as  regular  subscription  journals : 

American  Veterinary  Review New  York,  N.  Y. 

Bcrichte  der  Deutschen-Botanischen  Gessellschaft 

Berlin,  Germany 

Botanisches  Centrallblatt Cassel-Marburg,  Germany 

Botanische  Zeitung Leipsig,  Germany 

Bulletin  de  la  Societe  Botanique  de  France Paris,  France 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France 

Centrallblatt  fur  Bakteriologie Jena,  Germany 

Chemiker  Zeitung Cothen,  Germany 

The  Entomologist London,  England 

Gardeners'  Chronicle   London,  England 

Journal  of  Botany London,  England 

Journal  fur  Landwirtschaft Berlin,  Germany 

Journal  of  Comparative  Medicine  and  Veterinary  Archives. . . . 

Philadelphia,  Pa. 
Journal  of  the  Royal  Agricultural  Society  of  England 

London,  England 

Journal  of  the  Chemical  Society London,  England 

Landwirtschaftlichen  Versuchs-Stationen Berlin,  Germany 

Live  Stock  Journal London,  England 

Oil,  Paint  and  Drug  Reporter New  York,  N.  Y. 

Veterinarian London,  England 

Veterinary  Journal London,  England 

Zcitschrftt  fur  Analytische  Chemie Weisbaden,  Germany 

Periodicals  Donated. 

The  publishers  of  the  following  periodicals  have  generously 
sent  them  free  to  the  Station  during  the  year.  These  are  leading 
journals  and  are  frequently  used  by  all  persons  coming  in  contact 
with  our  library : 

Agricultural  Periodicals. 

Agricultural  Advertising'. Chicago,  111. 

Agricultural  Experiments Minneapolis,  Minn. 

American  Agriculturalist New  York,  N.'Y. 

American  Farm  World Augusta,  Maine 

American  Fertilizer Philadelphia,  Pa. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Hay,  Flour  and  Feed  Journal New  York,  N.  Y. 

American  Sheep  Breeder Chicago,  111. 
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American  Swineherd Chicago,  111. 

Beet  Sugar  Gazette Chicago,  111. 

Blooded  Stock Oxford,  Pa. 

Breeders'  Gazette Chicago,  111. 

California  Cultivator Los  Angeles,  Cal. 

Chicago  Dairy  Produce Chicago,  111. 

Chicago  Live  Stock  World Chicago,  111. 

Colman's  Rural  World St.  Louis,  Mo. 

Commercial  Poultry Chicago,  111. 

Cotton  Seed Atlanta,  Ga. 

Creamery  Gazette Des  Moines,  Iowa 

Creamery  Journal Waterloo,  Iowa 

Dairy  and  Creamery ,. Chicago,  111. 

Dairy  and  Produce  Review San  Francisco,  Cal. 

Dairy  Record St.  Paul,  Minn. 

Dakota  Farmer Fargo,  N.  D. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Deutsche  Americkanischer  Farmer Lincoln,  Neb. 

Drainage  Journal Indianapolis,  Ind. 

Drovers'  Journal  Chicago,  111. 

Elgin  Dairy  Report Elgin,  111. 

Experiment  Station  Record Washington,  D.  C. 

Farm  and  Fireside Springfield,  Ohio 

Farm  and  Home Chicago,  111. 

Farm  and  Home  Sentinel Indianapolis,  Ind. 

Farm  and  Live  Stock  Journal Detroit,  Mich. 

Farm  and  Stock St.  Joseph,  Mo. 

Farm,  Field  and  Fireside Chicago,  111. 

Farm  Folks Kansas  City,  Mo. 

Farm,  Garden  and  Poultry Hammonton,  N.  J. 

Farm  Home Springfield,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Life Chicago,  111. 

Farm  News Springfield,  Ohio 

Farm  Poultry Boston,  Mass. 

Farm  Press Chicago,  111. 

Farm  Progress St.  Louis,  Mo. 

Farm  Star Indianapolis,  Ind. 

Farm,  Stock  and  Home Minneapolis,  Minn. 

Farm  Stock  Journal Rochester,  N.  Y. 

Farmer  and  Breeder Sioux  City,  Iowa 

Farmers'  Advance Chicago,  111. 

Farmers'  Call Quincy,  111. 

Farmers'  Guide Huntington,  Ind. 

Farmers'  Home *. Dayton,  Ohio 
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Farmers'  Review Chicago,  111. 

Farmers'  Sentinel Milwaukee,  Wis. 

Farmers'  Tribune Sioux  City,  Iowa 

Farmers'  Voice Chicago,  111. 

Feather Washington,  D.  C. 

Field  and  Farm Denver,  Colo 

Flour  and  Feed Milwaukee,  Wis. 

Fruit  Grower St.  Joseph,  Mo. 

Furrow Moline,  111. 

Grain  Dealers'  Journal Chicago,  111. 

Hausfreund  und  Deutsch  Amerikanischer  Farmer. .  .Lincoln,  Neb. 

Hoard's  Dairyman Ft.  Atkinson,  Wis. 

Holstein-Friesian  World Ithaca,  N.  Y. 

Home  and  Farm Louisville,  Ky. 

Horticultural  Visitor  Kinmundy,  111. 

Hospodarska  Listy Chicago,  111. 

Indiana  Farmer Indianapolis,  Ind. 

Industrious  Hen Knoxville,  Tenn. 

Inland  Farmer Louisville,  Ky. 

Iowa  Agriculturalist Ames,  Iowa. 

Iowa  Homestead Des  Moines,  Iowa 

Journal  of  Agriculture St.  Louis,  Mo. 

Kansas  Farmer Topeka,  Kan. 

Kimball's  Dairy  Farmer Waterloo,  Iowa 

Lincoln  Freie  Presse Lincoln,  Neb. 

Live  Stock  and  Dairy  Journal Fresno,  Cal. 

Live  Stock  Journal Chicago,  111. 

Live  Stock  Journal  Indianapolis,  Ind. 

Louisiana  Planter New  Orleans,  La. 

Mennonitsche  Rundschau Elkhart,  Ind. 

Metropolitan  Rural  Home New  York,  N.  Y. 

Modern   Farmer    St.  Joseph,   Mo. 

National  Farmer  and  Stock  Grower St.  Louis,  Mo. 

National  Fruit  Grower  St.  Joseph,  Mo. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

Nebraska   Farmer    Lincoln,   Neb. 

New  England  Farmer Boston,  Mass. 

New  York  Produce  Review New  York,  N.  Y. 

New  York  Tribune  Farmer New  York,  N.  Y. 

North  and  South Louisville,  Ky. 

Northwestern  Agriculturist    Minneapolis,  Minn. 

Northwest  Horticulturist Tacoma.  Wash. 

Ohio  Farmer Cleveland,  Ohio. 

Orange  Judd  Farmer Chicago,   111. 

Operative  Miller Chicago,  111. 
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Oregon  Agriculturist   Portland,  Ore. 

Our  Horticultural  Visitor Benton  Harbor,  Mich. 

Pacific  Dairy  Review San  Francisco,  Cal. 

Pacific  Northwest  Portland,  Ore. 

Pacific  Rural  Press San  Francisco,  Cal. 

Poultry  Gazette Clay  Center,  Neb. 

Poultry  Husbandry Waterville,  N.  Y. 

Practical  Farmer Philadelphia,  Pa. 

Practical  Fruit  Grower Springfield,  Mo. 

Prairie  Farmer   Chicago,  111. 

Pure  Products  New  York,  N.  Y. 

Reliable  Poultry  Journal Quincy,  111. 

Rural  Advocate  Battle  Creek,  Mich. 

St.  Louis  Republic St.  Louis,  Mo. 

Shepherds'  Criterion   Chicago,   111. 

Southern  Farm  Gazette Starkville,  Miss. 
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Bulletin  No.    97,  vol.  XH,  October,   1903,  pp.  37-42.     On  the 

value  of  distillery  dried  grains  as  a  food  for 
work  horses.     By  C.  S.  Plumb. 

Bulletin  No.    98,  vol.  XII.     January,   1904,  pp.  43-56.     Fig.   i, 

plates  I- VI.  Three  edible  toadstools.  By  J.  C. 
Arthur. 

Bulletin  No.     99,  vol.   XII,   March,    1904,   pp.   57-68.     Tests  of 

small  fruits.     By  James  Troop. 

Bulletin  No.  100,  vol.  XII,  September,  1904,  pp.  69-204.  Illus- 
trations 23.  Diseases  of  swine.  By  R.  A.  Craig 
and  A.  W.  Bitting. 

Bulletin  No.  loi,  vol.  XII,  February,  1905,  pp.  205-219.    Alfalfa 

in  Indiana.  By  A.  T.  Wiancko  and  M.  L. 
Fisher. 

Bulletin  No.  102,  vol.  XII,  March,  1905.  pp.  220-254.  Illustra- 
tions 8.  Apple  growing  in  Indiana.  By  J.  Troop. 

Bulletin  No.  103,  vol.   XII.     March,   1905,  pp.   255-264.     Rapid 

method  of  removing  smut  from  seed  oats.  By 
J.  C.  Arthur. 

♦Bulletin  No.  104,  vol.  XII,  March,  1905.  pp.  265-274.  Illustra- 
tions 2.  A  simple  alkali  test  for  ripeness  of 
cream.     By  H.  E.  Van  Norman. 

♦Bulletin  No.  105,  vol.  XII.  March,  1905,  pp.  275-322.  Illus- 
trations 14.  Com  improvement  in  Indiana.  By 
A.  T.  Wiancko. 

Bulletin  No.  106,  vol.  XII.  May,  1905,  pp.  52.  Maps  i.  Com- 
mercial^ fertilizers.  By  Arthur  Goss  and  W.  J. 
Jones,  Jr. 

Bulletin  No.  107,  vol.  XIII.    July,  1905,  pp.  12.     Agriculture  -at 

Purdue  University.    By  Pres.  W.  E.  Stone. 

Bulletin  No.  108,  vol.  XIII,  July,  1905,  pp.  13-32.     Illustrations 

4.  Soy  beans,  middlings  and  tankage,  as  sup- 
plemental feeds  in  pork  production.  By  J.  H. 
Skinner. 

Bulletin  No.  109,  vol.  XIII,  November,  1905.  pp.  33-76.    Illustra- 

trations  28.  Examination  of  horses  for 
soundness.  By  A.  W.  Bitting  and  G.  H.  Roberts. 

♦Supply  exhausted. 
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Bulletin  No.  no,  vol.  XIII,  January,  1906.  pp.  77-120.  Illustra- 
tions 15.  Com  Improvement.  By  A.  T. 
Wiancko. 

Bulletin  No.  in,  vol.  XIII,  March,  1906,  pp.  121-134.    Indiana 

plant  diseases  in  1905.    Frank  D.  Kern. 

Bulletin  No.  112,  vol.  XIII,  April,  1906.  pp.  135-208.    Maps  i. 

Commercial  fertilizers.     By  Arthur  Goss  and 
W.  J.  Jones,  Jr. 

Bulletin  No.  113,  vol.  XIII,  June,   1906.  pp.  208-288.     Dlustra- 

tions  20.     Characteristics  of  some  of  the  con- 
tagious and  infectious  stock  diseases.     By  A. 

W.  Bitting  and  G.  H.  Roberts 

* 

Bulletin  No..  114,  vol.  XIII,  August,  1906.  pp.  289-308.  Illustra- 
tions I.  Winter  wheat.  By  A.  T.  Wiancko  and 
M.  L.  Fisher. 
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FINANCIAL  STATEMENT. 


Treasurer's  Report. 

Receipts  for  Experiment  Station  Funds : 

Balance  from  Miscellaneous  fund,  June  30,  1905  -  $  3,306.12 
From  United  States  Treasurer  for  year  ending  June 

30,  1906. 15,000.00 

From  State  Treasurer,  for  year  ending  Oct.  31,  1906.  25,000.00 
From    Miscellaneous   receipts,    for   year   ending  June 

30,  1906 14,657.45 

Total '     $571963.57 

James  M.  Fowler, 
Treasurer  Board  of  Trustees. 


Secretary's  Report. 
Government  Hatch  Fund,  for  the  Year  Ending  June  30,  1906. 


Received  from  U.  S.  Treasurer    - 

Salaries 

Labor  

Publications     -        -        -        - 
Postage  and  stationery 
Freight  and  express 
Heat,  light,  water  and  power 
Chemical  supplies     - 
Seeds,  plants,  and  sundry  supplies 
Fertilizers         -        -        ,        _ 
Feeding  stuffs      -        -        -        - 
Library  -        -        .        _ 

Tools,  implements  and  machinery 
Furniture  and   fixtures   - 
Scientific  apparatus       -        -        - 
Live   stock       -        -        -        _ 
Traveling  expenses       -        -        - 
Contingent   expenses 
Buildings  and  repairs  -        -        - 


-  % 


Dr. 


Cr. 


|$i5,ooo.oo( 


$  8,357.04 
2,152.08 
1,877.22 

554.05 
79.90 

156.88 

148.92 

651.44 
.00 

.00 

121. 12 

636.85 

64.50 

.00 

.00 

88.88 

15.00 

96.12 


Total 


|$i5,ooo.oo|$i5,ooo.oo 
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State  Funds,  for  the  Year  Ending  October  31,  1906. 


Dr. 


Cr. 


Rec'd  from  the  State  Treasurer  | $25,000. 00 


General 

Salaries    

Labor  

Publications  

Postage,  stationery  and  printing 
Freight,  express  and  drayage. . . 

Chemical  supplies   

Seeds,  plants  and  sundry  supplies 

Feeding  stuffs   

Library    

Tools,  implements  and  machinery 

Furniture  and  fixtures 

Scientific  apparatus 

Live  stock 

Traveling  expenses  

Contingent  expenses  

Buildings  and  repairs 


Live  Stock  Feeding 

Salaries 

Labor ' 

Postage,  stationery  and  printing 

Freight  and  express  

Seeds,  plants  and  sundry  supplies 

Feeding  stuffs   

Tools,  implements  and  machinery 

Furniture  and  fixtures  

Live  stock   

Traveling  expenses  

Contingent  expenses 

Buildings  and  repairs 


$  1,061.31 

222.26 

1,192.24 

448.70 

101.47 

2.46 

491.08 

1,865.00 

5.00 

867.04 

809.30 

390.10 

1,120.00 

551.52 

11.00 

861 . 52 


$  1,046.68 

238.50 

158.72 

38.70 

41.62 

1,039.31 

295.47 
36.00 

1,445.33 
70.52 

.54 
588.61 


$10,000.00 


$  5,000.00 


Carried  forward |$25,ooo.oo 


|$i5,ooo.oo 


62 


Summary  of  Total  Receipts  and  Expenditures 

of  the  Station. 

Hatch  and  Miscellaneous  Flinds  for  the  Year  Ending  June 
30,  1906;  State  Funds  for  the  Year  Ending  October  31,  1906. 


Dr. 


Cr. 


Balance  from  year  previous  -        -        - 
Rec'd  from  U.  S.  Gov.  Hatch  fund  - 
Rec'd  from  State,  Agricultural  Experiment 
fund      ------ 

Other  receipts,  Miscellaneous  fund  - 
Salaries         -        -        -        - 

Labor      ------- 

Publications  ----- 

Postage  and  stationery  -        -        -        - 

Freight  and  express      -        -        -        - 

Heat,  light,  water  and  power    -        -        - 
Chemical   supplies         -        -        -        - 

Seeds,  plants  and  sundry  supplies    - 
Fertilizers     ------ 

Feeding  stuffs         -        -        -        -        - 

Library  

Tools,  implements  and  machinery    - 
Furniture  and  fixtures  -        -        -        - 

Scientific  apparatus  -        -        -        - 

Live   stock  ------- 

Traveling  expenses       -        -        -        - 

Contingent  expenses        -        -        -        - 

Buildings  and  repairs  -        -        - 

Balance  ------ 


$  3>3o6.i2 
15,000.00 

25,000.00 
14,657-45 


$21,759.74 
4,138.04 
4,116.17 

2,847.99 
878.52 

290.03 
244^.12 

3,179-19 
.00 

2,904.31 

150.84 
2,221.96 
1,272.10 

788.80 

2,565-33 

4,079-37 
263.23 

1,984.09 
2,079.74 


Total 


l$57,963.57l$S7,963.S7 


•  The  foregoing  is  a  correct  statement  of  expenditures  from 
the  Hatch  and  Miscellaneous  funds  for  the  year  ending  June  30, 
1906,  and  from  the  State  funds  for  the  year  ending  October  31, 
1906. 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees. 
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To  THB  Governor  : 

I  transmit  herewith  the  annual  report  of  the  Purdue  University 
Agricultural  Experiment  Station  for  the  year  ending  June  30,  1907. 

ADDISON  C.  HARRIS, 

President  of  the  Board  of  Trustees. 
January  i,  1908. 


To  THE  President  op  the  Board  of  Trustees: 

I  herewith  present  the  twentieth  annual  report  of  the  Agricul- 
tural Experiment  Station  of  Indiana  for  the  year  ending  June  30, 
1907,  the  same  being  required  by  Section  3,  of  an  act  entitled  "An 
act  to  establish  Agricultural  Experiment  Stations  in  connection  with 
the  Colleges  established  in  the  several  States,  under  provisions  of  an 
act  approved  July,  1862,  and  of  the  acts  supplemental  thereto,"  and 
being  in  accordance  also  with  the  instructions  of  the  Department  of 
Agriculture. 

This  report  consists  of  a  report  of  the  Director,  a  summary  of 
investigations  by  members  of  the  Staif,  a  list  of  the  bulletins  pub- 
lished prior  to  January  i,  1908,  and  a  financial  report  of  the  Secre- 
tary of  the  Board  of  Trustees. 

WINTHROP  E.  STONE, 
January  i,  1908.  President. 
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TWENTIETH  ANNUAL  REPORT 

OF  THK 

PURDUE  UNIVERSITY  AGRICULTURAL  EXPERIMENT 

STATION. 

For  the  Year  Ending  June  30,  IQ07. 


To  President  W.  E.  Stone: 

Sir: — I  take  pleasure  in  submitting:  herewith  the  Twentieth 
Annual  Report  of  the  Indiana  Agricultural  Experiment  Station. 
This  includes  the  report  of  the  Director,  a  summary  of  the  work  of 
the  different  departments,  a  list  of  periodicals  received,  a  list  of  all 
bulletins  published  prior  to  January  i,  IQ08,  a  financial  statement 
of  the  receipts  and  expenditures  from  the  Hatch,  Adams  and  Mis- 
cellaneous funds  for  the  year  ending:  June  .^o,  iQ07i  and  a  financial 
statement  of  the  State  Agricultural  Experiment  fund  for  the  year 
ending  September  30,  1907. 

Very  respectfully, 

Arthur  Goss, 

Director. 


Report  of  the  Director. 

The  work  of  the  Station  during:  the  year  covered  by  this  report 
has  with  several  important  exceptions  mentioned  elsewhere,  proceed- 
ed along:  the  same  gfeneral  lines  as  heretofore.  Many  valuable  re- 
sults have  been  secured,  and  it  is  believed  that  the  work  as  a  whole 
will  compare  very  favorably  indeed  with  that  of  any  other  year  in  the 

history  of  the  Station.  The  activity  of  the  Station  is  indicated, 
among:  other  thing:s,  bv  the  fact  that  almost  twice  as  many  bulletins 
and  circulars  were  published  as  during:  any  previous  year. 

In  the  Agricultural  and  Chemical  Departments,  the  crop  and 
soil  improvement  work  has  been  actively  prosecuted  and  consider- 
ably extended  during  the  year.  This  work  is  yielding  results  of  high 
value  to  the  farmers  of  the  State  and  is  being:  appreciated  by  them 
to  a  g:reater  and  greater  extent  as  indicated  by  the  increased  interest 
manifest. 

In  the  Animal  Husbandry  Department  several  successful  feed- 
ing experiments  on  a  large  scale  have  been  conducted,  which  have 
aroused  much  interest  among:  the  feeders  of  the  State.    In  the  Hor- 


ticultural  Department  co-operative  orchard  and  melon  work  has 
been  conducted  in  a  number  of  places,  which  will  undoubtedly  prove 
of  great  benefit  to  the  fruit  and  melon  growers  of  the  State. 

In  the  State  Chemist's  Department  a  very  important  addition 
was  made  to  the  work  during:  the  year  in  the  Stodc  Food  Contrd 
law  enacted  by  the  last  Legfislature,  which  this  department  of  the 
Station  was  called  upon  to  administer.  This  will  more  than  double 
the  work  of  this  department.  The  fertilizer  control  work  has  been 
actively  pushed  during:  the  year,  as  heretofore. 

An  important  addition  was  also  made  in  the  Dairy  Department 
by  the  establishment  of  a  research  laboratory  for  the  purpose  of 
making:  experimental  studies  of  various  problems  confronting:  the 
dairymen  and  butter  makers  of  the  State.  The  work  of  the  Dairy 
Department  has  been  very  activie  during:  the  year,  as  can  be  seen  by 
referring  to  the  report  of  this  department. 

The  increased  funds  due  to  the  Government  Adams  act  has 
made  possible  the  active  prosecution  of  the  plant  rust  investigation 
in  the  Botanical  Department,  and  the  hog:  cholera  work  in  the 
Veterinary  Department.  These  lines  of  orig:inal  research  occupy 
practically  all  the  time  of  these  departments. 

The  extension  work  has  been  very  active  during  the  year  and 
has  broug:ht  the  work  of  the  Station  strikine:lv  to  the  attention  of  a 
larg:e  number  of  the  people  of  the  State.  This  work  has  taken  the 
form  of  exhibits  at  the  State  Pair  and  elsewhere,  special  trains  for 
the  purpose  of  projecting  particular  lines  of  work,  and  lectures  be- 
fore institutes  and  other  farmers'  meeting:s. 

A  full  account  of  the  work  of  the  Station  will  be  found  under 
the  reports  of  the  different  departments  and  no  more  need  be  said 
concerning:  the  same  at  this  time. 

Station  Building  Appropriation. 

One  of  the  most  important  events  in  the  history  of  the  Station 
during:  the  year  was  the  appropriation  passed  at  the  last  session  of 
the  Legislature  for  the  erection  of  a  new  Station  building.  The 
$100,000  appropriated  for  this  purpose  will  make  possible  the  erec- 
tion of  a  commodious,  well  constructed  building,  admirably  adapted 
to  the  g:rowing  needs  of  the  Station. 

The  new  building:  is  to  be  of  Colonial  brick  with  stone  trim- 
ming:s,  and  is  to  have  a  tile  roof.  The  floors  are  to  be  of  concrete 
and  the  stairs  of  iron  with  slate  treads,  thus  makine  the  building: 
fire  proof  throug:hout.  It  is  to  be  two  stories  in  height  over  a  base- 
ment, and  is  to  have  a  frontag:e  of  200  feet,  with  wine:s  extending:  to 
the  rear  at  either  end.  one  68  feet  and  the  other  20  feet.  It  is  to  be 
located  immediately  in  the  rear  of  the  old  building:,  which  is  to  be 
removed  as  soon  as  the  new  building*  is  completed.  The  site  of  the 
old  building:  is  to  be  converted  into  a  lawn,  which  it  is  believed  will 
verv  materially  add  to  the  g:eneral  appearance  of  the  g:rounds.    The 


/ 


new  building:  when  completed,  will  be  the  largfest  on  the  University 
campus,  and  one  of  the  largest  in  the  country  devoted  exclusively 

to  Experiment  Station  work. 

Feeding  Stuff  Control  Law. 

Another  very  important  event  in  the  history  of  the  Station  dur- 
ing: the  year  was  the  passagfe  by  the  Legfislature  of  the  Feeding:  Stuff 
Control  law,  the  administration  of  which  was  placed  in  charg:e  of 
the  Station.  It  is  believed  that  this  is  one  of  the  most  important 
pieces  of  Leg:islation  for  the  farmers  and  feeders  of  the  State,  as 
well  as  the  manufacturers  and  dealers  in  feed  stuffs,  that  has  been 
enacted  in  years. 

Before  the  passage  of  this  act,  practically  all  the  leading 
States  of  the  Union,  including  our  neighboring  states,  had 
feeding  stuff  laws,  while  Indiana  did  not.  The  result  of 
this  was,  that  a  large  amount  of  inferior  and  adulterated 
feeding     stuff     that     could     not     be     marketed     elsewhere     was 

dumped  on  the  Indiana  market,  and  sold  to  the  feeders  of  the  State 
at  prices  very  much  above  the  real  value  of  the  material.  While 
this  may  have  been  a  desirable  state  of  affairs  for  the  corn  cob  and 
rice  hull  mills,  it  certainly  was  not  to  the  advantag:e  of  the  farmers 
and  feeders  of  the  State,  and  neither  was  it  to  the  advantag:e  of  the 
millers  and  manufacturers  of  hig:h  grade  and  unadulterated  feed,  as 
it  placed  their  product  in  competition  with  low  ^ade.  adulterated 
material  that  could  be  sold  at  a  lower  price  and  still  bring:  an  enor- 
mous profit.  The  new  law  should  result  in  placing:  the  traffic  in  feed- 
ing: stuff  in  the  State  on  a  business  basis  by  making:  it  possible  for 
both  dealers  and  consumers  to  know  exactly  what  they  are  buying: 
and  selling:. 

Some  of  the  more  important  provisions  of  the  law  and  the  ad- 
ministration of  the  same  are  as  follows: 

1.  Before  any  feedine  stuff  covered  bv  the  law.  can  be  lee:ally 
sold  in  the  State,  a  certificate  must  be  filed  with  the  State  Chemist, 
showing  the  name  of  the  manufacturer,  the  name  of  the  feed,  the 
materials  from  which  the  feed  is  compounded,  and  the  nutritive 
value  of  the  same  as  shown  by  the  percentag:e  of  protein  and  fat 
contained. 

2.  The  above  facts,  set  forth  in  the  certificate,  are  printed  on 
tag:^,  which  are  furnished  by  the  State  Chemist  and  which  must  be 
delivered  bv  the  dealer  to  the  consumer  with  each  quantity  of  feed- 
ing: stuff  sold.  The  tag:s  also  show  the  number  of  net  pounds  in  the 
packag:e. 

^.  Samples  of  the  different  feeding:  stuffs  on  sale  in  the  State, 
are  collected  on  the  market  bv  the  State  Chemist  and  analvzed.  The 
results  of  the  analyses  of  the  samples  collected  are  published  an- 
nuallv  in  bulletin  form,  togrether  with  the  composition  of  the  same 
samples  g:uaranteed  by  the  manufacturers.    Bv  referring:  to  the  bul- 


letin  it  can  readily  be  seen  which  manufacturers  are  holding:  their 
products  up  to  the  gfuaranteed  composition  and  which  are  not. 
These  bulletins  are  sent  to  the  Station  mailing:  list  and  can  be  had 
by  any  farmer  or  feeder  or  manufacturer  or  dealer  in  feed  stuff  in 
the  State. 

4.  Penalties  are  provided  in  the  law  for  selling:  without  tagfs, 
for  adulterating:  without  naming:  the  adulterating:  materials  used, 
and  for  guaranteeing  smaller  percentages  of  nutrients  than  are 
actually  present. 

A  full  text  of  the  law  and  reg:ulations  concerning:  the  adminis- 
tration of  the  same  will  be  found  in  Circulars  6  and  7  of  the  Station. 

The  larg:e  addition  to  the  work  of  the  State  Chemist's  office  in- 
cident to  the  administration  of  the  Feeding  Stuff  Control  has  neces- 
sitated the  employment  of  several  additional  persons.  In  this  con- 
nection, two  traveling  inspectors  have  been  added  to  the  force.  It 
is  the  duty  of  these  men  to  secure  samples  of  the  feeds  on  sale  in  the 
State  and  see  that  the  provisions  of  the  law  are  being:  complied  with. 

The  analysis  of  the  samples  collected  by  the  inspectors  has 
necessitated  the  addition  of  two  chemists  to  the  force,  and  a  helper 
whose  duty  it  is  to  gjind  and  prepare  samples  for  analysis  and  take 
care  of  other  similar  matters. 

The  larg:e  addition  to  the  correspondence  and  clerical  work  has 
also  necessitated  the  employment  of  additional  help  in  the  office. 
Altoe:ether  there  are  at  present  seven  persons  eng:ag:ed  in  the  Feeding: 
Stuff  Control  work,  namely — the  State  Chemist,  two  assistant  chem- 
ists, two  inspectors,  one  helper  and  one  stenographer  and  t)rpewriter. 

It  became  apparent  very  soon  after  the  law  became  operative 
that  some  time  would  have  to  be  g:iven  millers  and  dealers  to  have 
analyses  made  for  the  purpose  of  making  guarantees  of  composition, 
to  reg:ister  brands,  secure  tag:s  and  otherwise  e:et  ready  to  comply 
with  the  law.  The  State  Chemist  therefore  notified  those  interested 
that  they  would  be  given  until  July  i  for  this  purpose.  Even  by 
that  time,  however,  the  reg:istration  was  far  from  complete,  but  as 
practically  every  one  was  apparently  making  an  honest  effort  to 
comply  with  the  law  as  rapidly  as  possible,  it  was  decided  to  file  no 
prosecutions  until  every  one  should  have  had  ample  time  for  that 
purpose. 

As  it  was  impossible  to  do  more  than  g:et  the  law  started  during: 
the  year  ending  June  30,  1907,  which  is  the  period  covered  by  this 
report,  no  further  report  concerning  the  same  can  be  made  at  this 
time.  In  the  next  annual  report  of  the  Station  a  detailed  statement 
will  be  made  of  the  Feeding  Stuff  Control  work,  including  a  state- 
ment of  the  receipts  and  expenditures  to  June  30,  1908. 


Correspondence  and  Maiung  List. 

The  correspondence  and  mailing  list  have  both  increased  con- 
siderably during  the  year.  The  correspondence  and  other  clerical 
work  in  the  Station  has  grown  so  rapidly  during  the  last  three  or 
four  years  that  the  services  of  five  stenographers  and  typewriters 
are  now  required  to  take  care  of  the  same.  The  growth  of  the  mail- 
ing list  during  the  same  period  is  shown  in  the  following  table : 

1903-4    1904-5     1905-6    1906-7 

Names  of  persons  in  Indiana 7,227  8,254  11,169  11,957 

Names  of  persons  outside  the  State. .  1,539  2,211  2,959  3»i48 
Names  of  persons  in  foreign  coun- 
tries      196  197  240  267 

Indiana  periodicals 600  589  686  673 

Outside  state  periodicals  in  U.  S.. .     154  160  129  154 

Periodicals    (foreign)    8  15  9  9 

9,724     11,426     15,192     16,208 

Publications  During  the  Year. 

During  the  year  covered  by  this  report,  nine  regular  bulletins 
were  issued  besides  seven  circulars  and  eight  press  bulletins.  This 
is  considerably  the  largest  number  of  publications  ever  issued  by  the 
Station  in  a  single  year. 

An  important  addition  was  made  to  the  publications  of  the 
Station  this  year  in  the  Circular  series  started  for  the  first  time. 
This  series  is  intended  to  accommodate  material  of  a  somewhat  more 
popular  and  timely  character  than  that  usually  published  in  the  form 
of  bulletins.  Circulars  are  issued  by  a  number  of  stations,  and  it  is 
believed  that  they  will  fill  a  long  felt  need  in  the  Indiana  Station. 

The  following  is  a  list  of  the  publications  issued  durine^  the  year 
ending  June  30,  1907.  A  complete  list  of  all  regular  bulletins  and 
circulars  published  prior  to  January  i,  1908,  will  be  found  elsewhere 
in  this  report. 

Bulletins  During  Year  Ending  June  30,  1907. 

Bulletin  No.  114,  vol.  XIII,  "August.  1906,  pp.  289-308.  Illustra- 
tions I.  Winter  wheat.  By  A.  T.  Wiancko  and 
M.  L.  Fisher. 

Bulletin  No.  115,  vol.  XIII,  December,  1906,  pp.  309-337.  Illus- 
trations 7.  Steer  feeding.  By  J.  H.  Skinner  and 
W.  A.  Cochel. 
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Bulletin  No.  ii6,  vol.  XIII,  December,  1906,  pp.  338-364.  Illustra- 
tions II.  The  hand  separator  and  the  gravity 
systems  of  creaming.    By  O.  F.  Hunziker. 

Bulletin  No.  117,  vol.  XIII,  February,  1907,  pp.  365-394.    Maps  i. 

Results  of  co-operative  tests  of  varieties  of  com, 
wheat,  oats,  soy  beans  and  cow  peas.  By  A.  T. 
Wiancko. 

Bulletin  No.  118,  vol.  XIII,  March,  1907,  pp.  395-433-  Illustra- 
tions 14.  How  to  control  the  San  Jose  scale  and 
other  orchard  pests.  By  James  Troop  and  C.  G. 
Woodbury. 

Bulletin  No.  119,  vol.  XIII,  March,  1907,  pp.  424-436.  Illustra- 
tions I.  Indiana  plant  diseases  in  1906.  By 
Frank  D.  Kern. 

Bulletin  No.  120,  vol.  XIII,  March,  1907,  pp.  437-460.  Illustra- 
tions 7.  Soy  beans,  cow  peas  and  other  forage 
crops.    By  A.  T.  Wiancko  and  M.  L.  Fisher. 

Bulletin  No.  121,  vol.  XIII,  May,   1907,  pp.  461-538.      Maps    i. 

Commercial  fertilizers.  By  W.  J.  Jones,  Jr.,  and 
O.  C.  Haworth. 

Bulletin  No.  122,  vol.  XIII,  June,  1907,  pp.  539-554.    Alfalfa  in 

Indiana.    By  A.  T.  Wiancko. 

Report — Nineteenth,  July  i,  1905,  to  July  i,  1906,  pp.  62.  By  Ar- 
thur Goss,  Director. 

Prisss  Bui<i<etins. 

No.  130,  July  27,  1906.  The  prevention  of  transmissible  dis- 
eases of  swine.    By  R.  A.  Craig. 

No.  131,  August  3,  1906.  The  control  of  hog  cholera.  By  R. 
A.  Craig. 

No.  132,^  August  10,  1906.  Results  of  variety  tests  of  winter 
wheat.    By  M.  L.  Fisher. 

No.  133,  September  i,  1906.  Fertilizers  for  wheat.  By  Arthur 
Goss. 

No.  134,  September  21,  1906.  The  San  Jose  scale.  By  C.  G. 
Woodbury. 

No.  135,  November,  1906.  Glanders  in  horses.  (From  Bulle- 
tin No.  113.) 

No.  136,  February,  1907.  Results  of  tests  of  varieties  of  oats. 
By  A.  T.  Wiancko. 

No.  137,  June,  1907.  The  control  of  hog  cholera.  By  R.  A. 
Craig. 


II 

Circulars. 

No.  I.  October,  1906,  pp.  1-13.  Illustrations  2.  Hints  00 
preparing  for  and  holding  local  com  shows.  By  A.  T.  Wiancko  and 
M.  L.  Fisher. 

No.  2.  November,  1906,  pp.  1-14.  Illustrations  10.  The  se- 
lection, preservation  and  preparation  of  seed  com.  By  A.  T. 
Wiancko  and  G.  I.  Christie. 

No.  3.  December,  1906,  pp.  i-io.  Corn  stalk  disease.  By  K. 
A.  Craig. 

No.  4.  January,  1907,  pp.  i-io.  Illustrations  5.  The  Experi- 
ment Station  building.    By  Arthur  Goss. 

No.  5.  December,  1906,  pp.  1-4.  Report  of  experimental  work 
on  the  Randolph  county  farm.    By  G.  I.  Christie. 

No.  6.  April,  1907,  pp.  i-io.  The  feeding  stuff  control  law. 
By  Arthur  Goss  and  W.  J.  Jones,  Jr. 

No.  7.  April,  1907,  pp.  I- 14.  Additional  information  concern- 
ing the  feeding  stuff  control  law.  By  Arthur  Goss  and  W.  J.  Jones, 
Jr. 

Changes  in  the  Station  Stai^f. 

The  following  changes  occurred  in  the  staff  of  employees  dur- 
ing the  year: 

On  September  i,  Mr.  C.  G.  Woodbury,  M.  S.,  a  graduate  of 
the  Michigan  Agricultural  College,  was  appointed  Assistant  Horti- 
culturist. 

On  September  i,  Mr.  R.  £.  Stone  was  appointed  Assistant 
Botanist.  He  served  in  this  capacity  until  June  30,  at  which  time 
he  resigned. 

On  February  i,  Mr.  George  W.  Spitzer,  Ph.  G.,  who  had  pre- 
viously been  employed  by  the  University  and  Station  in  another 
capacity,  was  placed  in  charge  of  the  chemical  work  in  the  Dairy 
Department  under  Professor  Hunziker's  direction,  and  given  the 
title  of  Dairy  Chemist. 

On  March  i,  Mr.  M.  B.  Porch,  who  had  been  serving  as  As- 
sistant Chemist  in  Fertilizer  Control  work,  resigned  to  acoept  a 
more  remunerative  position  elsewhere.  This  position  was  filled  on 
March  7,  by  the  appointment  of  Mr.  E.  G.  Proulx,  B.  S.,  of  the 
Massachusetts  Agricultural  College. 

On  June  i,  Mr.  H.  D.  Wendt,  who  has  been  serving  as  Dairy 
Field  Assistant,  resigned.  This  place  was  not  filled  until  after 
July  I. 
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Needs  of  the  Station. 

One  of  the  most  urgent  needs  of  the  Station  at  the  present  time 
is  a  fund  to  strengthen  the  work  of  the  Horticultural  Departmenc, 
and  enable  it  to  actively  extend  its  work  to  different  parts  of  the 
State,  as  has  been  made  possible  with  such  excellent  results  in  the 
Agricultural,  Dairy  and  other  departments  of  the  Station,  by  the 
special  appropriations  passed  by  the  Legislature  two  years  since. 

The  five  thousand  dollar  appropriation  for  the  soil  and  crop 
improvement  work  should  also  be  increased,  as  this  has  to  be  divided 
between  two  different  departments,  and  is  not  sufficient  to  support 
the  work  in  the  way  it  should  be  supported. 

The  Animal  Husbandry  Department  should  also  have  an  in- 
creased appropriation  to  provide  for  much  needed  expansion  in  the 
work  of  this  department,  and  this  is  also  true  of  the  work  of  the 
Dairy  and  Extension  departments. 

Respectfully  submitted, 

Arthur  Goss.  Director. 
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Report  of  the  Agricultural  Department. 

Arthur  Goss,  Director. 

Sir : — I  beg  to  present  the  following  brief  account  of  the  work 
of  the  Agricultural  Department,  for  the  year  ending  June  30,  1907 : 

The  field  experimental  work  conducted  on  the  University  Farm 
was  continued  along  the  same  general  lines  as  during  the  preceding 
year,  expansion  or  the  taking  up  of  new  work  being  practically  pro- 
hibited by  lack  of  room.  The  various  crop  rotation  experiments, 
with  and  without  fertilization,  continue  to  yield  interesting  results, 
and  some  valuable  data  will  be  available  for  publication  in  the  near 
future.  In  the  testing  of  varieties  of  grain  and  forage  crops  the  ob- 
ject has  been,  as  heretofore,  to  test  new  and  promising  varieties  that 
come  to  the  notice  of  the  Department  beside  standard  varieties  of  the 
same  crop,  to  determine  their  relative  merits.  In  this  work  varieties 
are  usually  given  five  years  to  establish  a  record  of  their  yielding 
power  and  important  characteristics,  after  which  they  are  dropped, 
unless  of  especial  value  and  desired  for  co-operative  tests  among 
farmers  or  for  the  work  of  breeding  still  better  varieties.  Through 
these  variety  tests  some  valuable  new  varieties  of  common  crops 
have  been  discovered,  and  are  being  introduced  into  general  use  by 
means  of  small  co-operative  tests,  including  four  or  five  of  the  most 
promising  varieties  among  interested  farmers  throughout  the  State. 
Among  the  newer  things,  a  hardy  variety  of  winter  barley  has  been 
developed.  This  began  with  five  or  six  plants  which  lived  through 
the  winter  of  1903-04  on  a  twentieth  acre  plot,  sown  at  the  same 
time  as  the  winter  wheat  of  that  season.  In  the  last  two  seasons 
this  variety  of  barley  has  given  more  than  double  the  yields  secured 
from  the  best  of  the  spring  barleys  tested.  A  variety  of  winter  rye 
has  also  been  found  which  promises  to  give  a  large  increase  in  yield 
over  the  common  sorts.  In  the  same  way,  a  superior  variety  of  soy 
beans  has  been  discovered.  The  latter  crop,  together  with  the  cow 
pea,  is  rapidly  finding  favor  among  the  farmers  of  the  State,  and  by 
its  tests,  the  Station  can  lend  valuable  assistance  in  pointing  the  way 
to  the  better  varieties.  Tests  of  varieties  of  winter  oats  have  again 
resulted  in  failure,  but  the  effort  to  secure  a  hardv  sort  will  be  con- 
tinned. 

The  interest  taken  by  the  farmers  of  the  State  in  the  co-opera- 
tive testing  of  promising  varieties  of  field  crops  continues  to  grow, 
and  in  all  lines  more  offers  to  co-operate  were  received  than  could 
be  made  use  of  with  the  limited  stocks  of  seed  available.  Seven  hun- 
dred and  thirty-nine  such  experiments  on  over  seven  hundred  farms 
were  put  in  operation  during  the  year,  and  were  distributed  among 
the  various  crops  as  follows:     75  tests  of  five  varieties  of  winter 
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wheat,  6 1  tests  of  late  summer  sown  alfalfa,  55  tests  of  five  varieties 
of  oats,  415  tests  of  four  to  five  varieties  of  corn,  62  tests  of  four 
varieties  of  soy  beans,  and  71  tests  of  four  varieties  of  cow  peas. 

Considerable  attention  has  been  given  to  cultural  methods  in 
the  production  of  soy  beans  and  cow  peas,  and  it  has  been  found  that 
thin  planting  in  rows,  using  twenty  to  thirty  pounds  of  seed  per  acre, 
and  cultivating  the  growing  crops,  is  much  more  profitable  than  sow- 
ing three  or  four  times  as  much  seed  broadcast  without  cultivation, 
as  has  been  the  practice  among  farmers  trying  to  raise  these  crops. 
The  experiments  conducted  along  this  line  by  the  Station  indicate 
that  in  many  of  the  cases  where  failures  were  reported  the  fault  was 
not  in  the  crop  itself,  but  in  the  cultural  methods  adopted  for  its 
production.  The  corn  cultural  experiments  begun  last  year  in  Ham- 
ilton county  are  being  continued  on  a  somewhat  larger  scale,  and 
promise  to  yield  some  valuable  data  concerning  the  various  types  of 
corn  cultural  implements  and  their  use  in  tending  a  com  crop. 

In  the  field  crops  breeding  work,  most  attention  has  been  given 
to  the  improvement  of  corn  and  wheat,  as  heretofore.  Seventeen 
regular  com  breeding  plots  under  control  of  the  Station  are  now 
being  conducted  in  several  important  corn  growing  centers  in  the 
State  where  suitable  conditions  could  be  found.  Plots  are  thus  far 
located  in  Porter,  Wells,  Huntington,  Cass^  Randolph,  Johnson, 
Morgan,  Greene,  Vigo  and  Tippecanoe  counties.  On  most  of  the 
plots  the  main  object  is  to  develop  a  suitable  type  of  corn  for  that 
particular  section  of  the  state.  In  three  cases  special  attention  is 
given  to  increasing  the  nitrogen  content  of  the  grain.  On  the  Uni- 
versity Farm  several  special  lines  of  com  breeding  work  are  under 
way.  In  one  plot  the  main  object  is  to  develop  a  type  of  dent  corn 
that  will  produce  two  or  more  ears  per  stalk ;  in  another,  the  object 
is  to  determine  the  eflFect  of  selecting  all  seed  ears  from  stalks  hav- 
ing suckers ;  and  in  another,  an  effort  is  being  made  to  determine  the 
effect  of  shape  of  seed  ear  upon  productiveness  and  other  qualities. 
Careful  records  are  kept  of  the  characteristics  and  performance  of 
each  ear  and  row  in  the  several  breeding  plots,  and  a  large  amount 
of  statistical  data  is  being  collected  which  may  be  expected  to  shed 
some  further  light  on  the  subject  of  com  improvement. 

The  work  in  wheat  breeding,  which  is  conducted  on  the  Uni- 
versity Farm,  was  extended  this  year  to  include  over  twenty  thou- 
sand individuals  from  over  two  hundred  specially  selected  and  pedi- 
greed parent  plants  out  of  the  best  of  last  year's  centgeners.  To  ac- 
complish the  best  results,  this  line  of  breeding  must  be  stil?  further 
extended,  and  the  field  work  combined  with  some  laboratory  and 
green  house  work,  and  it  is  hoped  that  it  may  be  possible  to  provide 
the  necessary  equipment  in  the  near  future.    In  a  smaller  way,  sim- 
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ilar  breeding  work  is  being  carried  on  with  oats,  winter  barley,  cow 
peas  and  soy  beans,  and  will  be  extended  as  fast  as  the  necessary 
labor  and  facilities  for  effective  work  can  be  made  available.  The 
little  work  it  has  been  possible  to  do  so  far,  indicates  that  much  good 
may  be  accomplished  by  systematic  breeding  towards  improving  the 
yielding  power,  quality  and  hardiness  of  all  of  these  crops.  In  the 
case  of  the  more  extensively  grown  crops,  even  a  small  amount  of 
improvement  would  soon  become  of  vast  importance  to  the  agricul- 
ture of  the  State,  and  it  is  to  be  hoped  that  it  may  be  possible  to  ex- 
tend this  branch  of  the  Department's  work. 

Respectfully  submitted, 

A.  T.  WiANCKO,  Agriculturist. 

Report  of  the  Horticultural  Department. 

Arthur  Goss,  Director. 

Sir : — Following  is  a  statement  of  the  work  of  the  Horticultural 
Department  for  the  past  year: 

It  has  been  possible  to  greatly  extend  the  scope  of  this  work 
owing  to  the  fact  that  at  the  beginning  of  September,  1906,  Mr.  C. 
G.  Woodbury  was  appointed  Assistant  Horticulturist,  and  to  him 
was  delegated  most  of  the  co-operative  experimental  work  which  is 
mentioned  further  on. 

The  experiments  with  orchard  and  small  fruits  on  the  Experi- 
ment Station  grounds  were  under  my  immediate  supervision,  and  have 
been  gradually  extended  so  as  to  include  many  more  varieties. 
Owing  to  the  heavy,  late  spring  frosts  most  of  the  early  blooming 
varieties  were  entirely  destroyed.  This  was  especially  true  of 
eighty  varieties  of  strawberries,  and  in  a  lesser  degree  with  the  other 
varieties  of  small  fruits.  A  few  varieties  of  apples  escaped  the 
severe  freezing  weather  and  bore  good  crops  of  fruit. 

An  investigation  of  the  melon  growing  industry  of  Southern 
Indiana  has  been  started  during  the  past  season.  Diseases  of  water- 
melons and  cantaloupes,  varieties,  methods  of  growing,  packing  and 
marketing,  have  been  studied  with  a  view  of  discovering  the  most 
effectual  remedy  for  the  various  troubles  that  the  melon  growers 
have  to  contend  with. 

Watermelons  were  found  to  be  attacked  severely  by  the  wilt 
disease  (Neocosmospora  vasinfecta  var.  nivea.)  The  histories  of 
about  55  fields  were  obtained  for  years  back.  These  were  carefully 
studied  and  the  fields  observed  during  the  past  season.  The  evi- 
dence collected  seemed  to  indicate  that  the  watermelon  wilt  could  be 
controlled  by  a  long  rotation  and  by  not  allowing  melons  to  follow 
melons  in  the  same  field  oftener  than  once  in  six  years.     It  appar- 
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ently  takes  about  this  long  for  the  disease  to  die  out  after  once  in- 
fecting a  field  and  if  melons  follow  in  less  time  than  that  mentioned, 
on  a  field  in  which  the  disease  has  appeared,  the  crop  is  very  liable 
to  serious  infection. 

The  two  diseases  causing  most  trouble  on  the  cantaloupe  are 
the  wilt  and  the  rust.  The  former  is  very  similar  to  the  watermelon 
wilt  in  its  effect,  but  is  caused  by  a  germ  (Bacillus  tracheiphilus) 
and  fields  are  liable  to  infection  in  which  melons  have  never  before 
been  grown.  No  satisfactory  method  of  control  has  as  yet 
been  developed.  The  rust  annually  causes  great  damage  to  the  can- 
taloupes, especially  about  Decker.  This  is  a  fungus  disease,  and 
from  work  done  this  season  it  seems  to  be  evident  that  it  can  be  con- 
trolled by  the  5-5-50  formula  of  Bordeaux  mixture.  Pour  applica- 
tions of  this,  kept  plants  in  a  fairly  healthy  condition,  while  the  crop 
on  unsprayed  adjacent  rows  was  ruined. 

A  new  so-called  rust  resistant  cantaloupe  which  has  been  re- 
cently developed  by  the  Colorado  Experiment  Station,  was  also  tried. 
Its  rust  enduring  qualities  were  very  marked.  The  melon  was  of 
the  Rocky  Ford  type  and  of  fine  quality,  but  is  at  a  disadvantage  in 
Indiana  on  account  of  its  lateness.  The  investigations  of  different 
phases  of  the  business  will  be  pursued  another  season. 

Tomatoes, — ^The  work  of  breeding  tomatoes  for  greater  pro- 
ductiveness was  continued  this  season.  Complete  records  were  kept 
of  the  yield  in  weight  and  number  of  fruits  on  each  plant  during  the 
entire  period  of  production.  The  heaviest  yield  for  a  single  plant 
was  30  pounds,  nine  ounces ;  the  lowest  was  four  pounds,  nine  ounces 
or  a  difference  of  about  700%  in  yield  of  different  plants  under  con- 
ditions as  exactly  similar  as  they  could  be  made.  The  greatest  number 
of  fruits  per  single  plant  was  113,  the  least  15,  or  again  over  700%. 
The  correlation  between  greatest  number  and  greatest  weight  was 
not  exact,  however.  The  importance  of  fixing  the  fruit  bearing  ten- 
dency by  continued  selection,  thereby  obtaining  a  much  more  prolific 
race  of  the  variety  under  experimentation,  whether  it  be  of  tomatoes 
or  other  small  fruits,  can  be  readily  appreciated. 

An  investigation  of  the  present  status  of  the  growing  of  tree 
fruits,  especially  apples,  has  been  undertaken,  as  a  preliminary  to 
more  extended  co-operative  work  in  the  future.  Careful  records 
were  kept  of  all  operations  this  season  in  the  care  of  18  orchards. 
Some  co-operative  spraying  was  done,  especially  in  the  way  of  test- 
ing various  new  preparations  for  the  control  of  the  San  Jose  scale. 
The  Rex  Lime-Sulphur,  Target  Brand,  Horicum,  Scalecide,  Tak-a- 
nap  Soap,  Thrip  Juice,  Arseniated  Petroleum  Emulsion  and  Crude 
Oil.  were  used  in  comparison  with  the  home  made  standard  lime-sul- 
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fur  wash.  A  20%  kerosene  emulsion  made  with  the  Tak-a-nap  soap 
was  found  to  be  an  effective  winter  spray  for  the  scale,  as  was  also 
crude  oil.  The  one,  however,  is  too  costly,  and  the  oth^r  as  used 
at  present  seems  to  be  of  considerable  danger  to  the  trees. 

In  addition  to  the  above,  several  minor  activities  of  a  more  pop- 
ular nature,  received  some  attention. 

The  co-operative  orchard  and  melon  experiments  mentioned 
above  are  continuous  and  so  will  necessarily  have  to  be  carried  on 
for  several  years  before  definite  conclusions  are  reached. 

Respectfully  submitted, 

J.  Troop,  Horticulturist. 


Report  of  the  Chemical  Department. 

Arthur  Goss,  Director. 

Sir: — The  following  is  a  brief  summary  of  the  work  of  the 
Chemical  Department  for  the  year  ending  June^  30,  1907: 

Stats  Chemist's  Work. 

The  work  of  the  State  Chemist  was  considerably  increased  by 
the  passage  of  a  concentrated  feeding  stuff  control  law  similar  to 
the  ^fertilizer  control  and  much  time  in  the  past  three  months  has 
been  devoted  to  explaining  the  law  and  endeavoring  to  acquaint  the 
manufacturer  and  consumer  with  its  requirements.  In  addition  to 
the  correspondence  mentioned  the  chief  deputy  explained  the  law  at 
the  meeting  of  the  Indiana  Millers'  Association  at  Indianapolis  on 
May  loth  and  two  circulars  containing  the  law  and  information  re- 
garding it  have  also  been  published. 

Additional  information  concerning  the  Feeding  Stuff  Control 
law  will  be  found  in  the  Director's  report,  page  7. 

The  work  of  the  Fertilizer  Control  has  been  carried  on  as  in 
previous  years.  Our  deputies  visited  all  the  counties  in  the  State 
where  fertilizer  is  sold  and  secured  samples. 

Five  hundred  and  fifty-one  samples  were  secured  in  the  fall 
of  1906  and  the  results  of  the  analyses  of  these  samples  were  pub- 
lished in  Bulletin  No.  121.  Three  hundred  and  fifty- four  sam- 
ples were  secured  in  the  spring  of  1907  and  the  reports  of  the  an- 
alyses will  soon  be  available  for  distribution  to  the  manufacturer 
and  consumer. 

A  careful  estimate  of  the  sales  of  fertilizer  in  1906  shows  that 
for  the  year  the  sales  were  13,571  tons  in  excess  of  those  for  1905, 
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being  98,571  tons  in  1906  as  against  86,000  tons  in  1905.  The  re- 
markable growth  of  the  fertilizer  trade  in  this  State  is  shown  by 
the  fact  that  the  State  Chemist's  estimate  of  sales  in  1897  was  only 
41,900  tons,  an  increase  of  46,671  tons  in  10  years. 

The  sale  of  tags  indicates  that  the  trade  this  spring  was  greater 
than  any  previous  spring  on  record. 

Six  cases  of  violation  of  the  law  were  reported  to  county  prose- 
cutors. 

The  correspondence  of  this  branch  of  the  Department  is  con- 
stantly increasing  and  since  the  passage  of  the  Feeding  Stuff  law  has 
assumed  formidable  proportions. 

The  work  of  the  Department  is  in  fine  condition  and  much 
credit  is  due  the  deputies  for  their  interest  and  efficient  work. 

Co-oPE»ATivE  Work  With  Other  Departments. 

In  co-operation  with  other  departments  of  the  Station  the  fol- 
lowing work  has  been  done  during  the  year : 

Agricultural  Department — ^The  work  in  com  breeding  was 
continued.  Three  hundred  and  fifty-three  samples  were  analyzed, 
necessitating  706  determinations  each  of  moisture,  nitrogen  and  fat. 
In  addition,  complete  analyses  were  made  of  six  samples. 

Fifty-nine  samples  of  wheat  involving  118  determinations  each 
of  moisture,  nitrogen,  fat  and  ash  were  also  made  for  this  depart- 
ment. 

Dairy  Department. — ^The  work  detailed  in  the  1906  report  was 
continued,  involving  the  analysis  of  the  following  samples:  Butter- 
milk  3,  cheese  2,  whey  3,  butter  2,  milk  3,  cream  (fat  determina- 
tions) 32,  condensed  milk  2,  albumen  in  milk  i,  calibration  of 
flasks  22. 

Animal  Husbandry  Department. — For  this  department  the  fol- 
lowing samples  were  analyzed:  Com  stalks  i,  shredded  stover  i, 
clover  hay  6,  oat  straw  i,  linseed  meal  i,  corn  and  cob  meal  i,  corn 
6,  com  cobs  i,  cotton  seed  meal  5,  timothy  hay  5,  silage  5. 

Veterinary  Department. — The  work  in  co-operation  with  this 
department  on  the  testing  of  com  for  a  poison  notably  hydrocyanic 
acid  supposed  to  be  responsible  for  a  disease  similar  to  corn  stalk 
disease  was  concluded  with  negative  results. 

Miscellaneous  Analyses. — The  following  miscellaneous  analyses 
were  made  during  the  year:  Condimental  stock  foods  2,  bran  4, 
shorts  I,  oat  meal  2,  sucrene  feed  i,  mill  feed  i,  sugar  beets  13,  ar- 
senic I,  Paris  green  3,  acid  phosphate  i,  acidulated  bone  2  and 
cream  i.  Respectfully  submitted, 

W.  J.  Jones,  Jr.,  Associate  Chemist. 
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Report  of  the  Soil  Improvement  Work. 

Arthur  Goss,  Director. 

Sir: — As  a  part  of  the  work  of  the  Chemical  Department,  the 
following  investigations  in  soil  improvement  have  been  carried  on 
during  the  year:  In  this  connection  the  co-operative  fertilizer  ex- 
perimental work,  that  has  been  in  progress  for  several  years,  has 
been  continued  along  very  much  the  same  lines  as  in  previous  years 
and  extended  so  as  to  cover  practically  every  important  soil  type  in 
the  State.  During  the  past  year  78  experiments  have  been  con- 
ducted in  54  different  localities,  representing  38  counties  and  are 
as  follows: 

With  Corn 33 

With  Wheat    14 

With  Oats   3 

With  Rye i 

With  Clover    2 

With  Timothy    i 

With  Cow  Peas   i 

With  Onions   5 

With  Potatoes 15 

With  Celery. i 

With  Strawberries    i 

With  Cherry  Trees i 

Total   78 

The  materials  used  in  making  the  above  mentioned  tests  were 
as  follows:  Dried  Blood,  Nitrate  of  Soda,  Bone,  Acid  Phosphate, 
Dicalcic  Phosphate,  Rock  Phosphate,  Muriate  of  Potash,  Sulphate 
of  Potash,  Kainit,  Ashes,  Slaked  Lime,  Ground  Limestone,  Mag- 
nesium Sulphate,  Muck,  Clay,  Straw,  Manure,  etc. 

The  chief  object  of  this  work  has  been  to  determine  whether 
some  element  or  combination  of  elements  composing  these  fertili- 
zers could  be  profitably  applied  to  the  various  soil  types,  and  if  so, 
the  most  profitable  in  any  given  case.  A  large  number  of  other 
problems  have  been  studied  in  this  connection,  some  of  which  are 
as  follows: 

1.  A  study  of  the  lasting  effect  of  fertilizer. 

2.  A  comparison  of  the  different  forms  (Sf  nitrogen,  phos- 
phoric acid,  potash  and  lime  compounds  with  the  view  of  determin- 
ing which  can  be  the  most  economically  applied  in  the  various  local- 
ities. 
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3-     A  comparison  of  commercial  fertilizer  with  manure. 

4.  A  conuparison  of  different  sorts  of  manure. 

5.  A  study  of  the  effects  of  tiling  on  clay  soil. 

6.  A  comparison  of  the  effects  of  fertilizer  on  tiled  and  ud 
tiled  land. 

7.  A  study  of  the  injurious  effect  of  fertilizer  on  the  germin- 
ation of  corn. 

8.  '  A  study  of  the  effects  of  fertilizer  in  lessening  the  injurious 
effects  of  bad  seasons  and  insect  ravages. 

9.  A  study  of  the  effects  of  fertilizer  on  clover  following  its 
application. 

10.  An  investigation  to  determine  the  most  profitable  amounts 
of  fertilizer  to  be  used  in  a  given  case. 

11.  A  study  of  the  effects  of  different  fertilizers  on  the  quality 
of  the  crop. 

12.  A  study  of  the  injurious  effects  of  fertilizers  on  the  soil. 

13.  A  study  of  the  different  methods  of  applying  fertilizer. 

14.  A  study  of  the  so-called  "bogus"  soils  of  the  State  with  a 
view  of  ascertaining  why  these  areas  are  unproductive. 

It  is  impossible  at  this  time  to  go  into  details,  but  the  above 
will  give  some  idea  as  to  the  scope  of  the  work.  The  results  of 
these  tests  for  the  past  year  have  been  very  gratifying  and  it  is  not 
at  all  uncommon  to  find  some  combination  of  fertilizer  that  will 
produce  large  increases  in  yield  and  handsome  profits.  In  nearly 
every  experiment  some  combination  of  fertilizer  has  been  applied 
that  produced  economical  returns,  whereas  other  combinations  very 
often  result  in  financial  loss.  This  will  serve  to  illustrate  the  im- 
portance of  the  work  in  its  influence  in  directing  the  farmers  of  the 
State  in  an  intelligent  choice  of  commercial  fertilizer. 

It  has  been  attempted  to  classify  the  several  soils  of  the  State 
both  with  reference  to  their  crop  producing  powers  and  in  respect 
to  their  chemical  composition.  In  this  connection  73  analyses  were 
made  involving  290  determinations,  and  are  as  follows: 

Soils  and  sub-soils  analyzed 55 

Special   analyses    18 

A  comparison  of  fifth  normal  hydrochloric  and  nitric  acids  as 
solvents  for  the  more  active  forms  of  phosphoric  acid  and  potash 
in  certain  soils  was  made. 

A  large  number  of  soil  samples  were  tested  with  litmus  paper 
with  a  view  of  determining  whether  there  is  any  relation  between 
the  acidity  of  soils  as  indicated  by  litmus,  and  the  effects  of  the  ap- 
plication of  lime  to  these  soils. 

In  connection  with  the  work  on  soil  improvement  19  samples  of 
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Irish  potatoes  were  analyzed,  involving  209  determinations  with  the 
following  purposes  in  view: 

1.  To  determine  whether  potatoes  grown  in  muck  soil  are  in- 
ferior in  quality  to  those  grown  on  other  types  of  soil,  as  is  common- 
ly believed. 

2.  To  ascertain  what  effect  the  application  of  different  fertili- 
zers has  on  the  composition  of  the  tubers  grown  in  different  types 
of  soil. 

The  first  year's  work  indicated: 

1.  That  it  is  possible  to  grow  potatoes  of  good  composition 
and  excellent  cooking  quality  on  muck  soils.  This  may  be  due  part- 
ly to  the  variety  and  season,  but  at  any  rate  the  muck  grown  pota- 
toes tested  here  this  year  were  in  no  wise  inferior  to  the  other  po- 
tatoes. If  anything  they  proved  to  be  of  better  quality.  No  at- 
tempt, however,  was  made  to  test  their  keeping  qualities  in  storage. 

2.  That  the  specific  gravity  method  for  determining  starch  in 
different  samples  of  potatoes  tested  here  would  in  many  cases  be 
so  unreliable  as  to  be  misleading. 

3.  That  the  application  of  fertilizers  affected  the  composition 
of  potatoes  both  in  the  food  constituents  and  in  the  ash  elements. 
This  was  more  marked  in  soils  which  showed  a  large  response  in 
increased  production  upon  the  application  of  fertilizers. 

4.  That  potash  seemed  to  affect  the  composition  of  the  tubers 
more  markedly  than  either  nitrogen  or  phosphoric  acid  or  even 
both  combined. 

It  is  intended  to  continue  this  work  until  several  years'  results 
are  available. 

In  connection  with  the  potato  work  the  question  having  been 
asked  as  to  whether  the  formaldehyde  solution  used  in  the  treat- 
ment of  potatoes  to  prevent  scab  suffered  any  diminution  in  strength 
with  the  amount  of  potatoes  treated  it  was  decided  to  investigate 
the  subject. 

Mr.  E.  S.  Smith,  of  Westville,  Ind.,  who  sought  the  informa- 
tion very  kindly  furnished  the  samples  needed  for  the  investigation. 
The  results  show  that  there  is  an  appreciable  diminution  of  the 
amount  of  formaldehyde  in  the  solution  after  a  number  of  potatoes 
have  been  treated  amounting  to  a  loss  of  82.9%  of  the  fomaldehyde 
in  the  original  solution  after  the  treatment  of  14  lots  of  potatoes  of 
approximately  17  bushels  each. 

Respectfully  submitted, 

W.    P.    Ke:lley, 
Assistant  in  Soil  Improvement. 

S.  D.  Conner, 

Assistant  Chemist. 
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Report  of  the  Botanical  Department. 

Arthur  Goss^  Director. 

Sir: — During  the  year  ending  June  30,  1907,  the  work  of  the 
Botanical  Department  has  been  largely  directed  to  the  study  of  the 
various  problems  connected  with  the  plant  rusts,  of  which  the  gjain 
rusts  are  particularly  prominent  and  economically  important.  The 
expansion  of  this  line  of  study  has  been  made  possible  by  an  increase 
of  revenue  from  the  Adams  fund,  which  is  designed  especially  for 
research  work.  Beside  the  study  of  diseases  due  to  rusts,  other  dis- 
eases of  plants  have  received  a  share  of  attention,  as  they  have 
been  brought  to  the  notice  of  the  department  by  correspondents. 
Some  time  has  also  been  given  to  the  matter  of  weeds  and  their 
eradication  as  heretofore,  and  a  few  attempts  have  been  made  to 
evolve  new  methods  of  extermination.  Many  inquiries  are  re- 
ceived from  cultivators  of  the  State,  and  sometimes  from  other 
states,  for  assistance  along  these  several  lines,  and  the  correspond- 
ence required  of  the  department  is  necessarily  heavy. 

•  For  ten  months  of  the  year,  the  department  had  the  assistance 
of  Mr.  R.  E.  Stone,  B.  S.,  a  graduate  of  the  University  of  Nebraska, 
a  well  informed  and  assiduous  worker,  who  came  in  September, 
1906,  and  resigned  the  last  of  June,  1907.  Mr.  E.  G.  Hagadorn, 
B.  S.,  a  graduate  of  the  Michigan  Ag^cultural  College,  was  ap- 
pointed in  November  to  give  part  time  to  the  care  of  the  green- 
house, and  to  the  various  plants  used  as  hosts  in  the  rust  cultures. 
Mr.  Frank  D.  Kern  continued  throughout  the  year  as  heretofore  to 
do  efficient  service  as  first  assistant. 

PlcMt  Rusts.^The  study  of  the  rusts  was  continued  during  the 
year  with  increased  vigor.  As  usual  the  grain,  grass  and  sedge 
rusts  received  a  large  share  of  attention  and  considerable  time  was 
also  devoted  to  the  species  affecting  the  cedar  and  apple  families, 
alternately,  some  of  which  cause  the  so-called  "cedar-apples"  and 
"orchard  rusts."  Many  other  species  of  no  immediate  economic 
importance  were  studied  and  cultivated  with  the  hope  that  an  in- 
sight into  their  life  histories,  habits  of  growth  and  manner  of  at- 
tack might  give  some  clue  to  the  proper  direction  in  which  to  seek 
for  methods  of  control. 

The  work,  thus  far,  has  proceeded  chiefly  along  two  important 
lines,  the  one,  the  systematic  study  of  the  species,  and  the  other  the 
making  of  cultures  and  study  of  development. 

The  systematic  study  involves  questions  of  classification,  nom- 
enclature, determinations  of  the  number  of  valid  species,  and  a  draw- 
ing up  of  descriptive  accounts  of  each  genus  and  species.    A  part 
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of  the  systematic  work  assumed  definite  form  and  was  published  in 
March,  1907,  by  the  New  York  Botanical  Garden  as  Part  2,  VoL 
7,  of  the  North  American  Flora,  a  publication  designed  to  present 
in  one  work  descriptions  of  all  plants  growing,  independent  of  culti- 
vation, in  North  America,  The  use  of  many  important  herbaria 
has  added  to  the  completeness  of  the  results.  Some  of  these  have 
been  loaned  while  others  have  been  visited.  During  January  some 
time  was  most  advantageously  spent  at  the  New  York  Botanical 
Garden  in  the  study  of  herbarium  specimens  and  in  consulting 
literature  not  otherwise  available. 

The  culture  work,  comprising  tests  of  the  viability  of  spores 
and  making  the  inoculations  on  live  plants  in  the  green  houses,  is 
carried  on  chiefly  during  the  spring  months,  the  normal  germina- 
tion period  for  the  resting  spores  and  the  active  growing  season  tor 
the  host  plants.  Considerable  time  and  effort  is  spent  during  the 
other  seasons  in  the  collection  of  desirable  and  suitable  material  for 
these  infection  experiments.  This  is  accomplished  through  corre- 
spondents, either  in  response  to  suggestion,  or  upon  their  own  in- 
itiative, and  through  field  trips  of  the  members  of  the  department. 
During  this  year  two  important  observation  and  collection  trips 
were  undertaken  by  the  Department,  one  to  the  vicinity  of  Lake 
Forest,  111.,  and  one  to  the  mountains  of  Colorado,  both  yielding 
notable  results. 

General  Plant  Diseases. — ^Records  of  the  occurence  of  the  more 
important  plant  diseases  were  kept  during  the  year.  Much  informa- 
tion concerning  the  distribution  and  injury  was  furnished  by  cor- 
respondents in  response  to  a  circular  letter  sent  out  by  this  Depart- 
ment. More  than  100  replies  were  received,  which  formed  the  chief 
basis  for  the  survey  as  given  in  Bulletin  No.  119,  issued  in  March, 
1907.  This  also  contained  brief  notes  on  the  control  of  plant  dis- 
eases through  cultural  methods  and  fungicides. 

•  Perhaps  the  most  notable  single  disease  was  a  disturbance  in 
the  health  of  the  oat  crop.  This  was  characterized  by  a  yellowing 
and  reddening  of  the  outer  leaves  to  such  an  extent  that  the  fields 
soon  began  to  look  as  if  they  might  be  badly  rusted.  Reports  of  the 
trouble  were  common,  especially  from  the  northern  half  of  the  State, 
and  many  feared  great  losses  would  result.  Investigation  showed 
that  the  cause  of  the  trouble  was  not  insects,  as  many  suspected,  nor 
any  vegetable  parasite,  but  a  physiological  disturbance  brought  on 
by  the  abnormal  and  unfavorable  weather.  It  was  an  effect  rarely 
seen  on  so  large  a  scale,  but  one  which  the  continued  wet  weather  in 
connection  with  the  uniformly  low  temperature,  maintained  the  year 
throughout,  and  an  extraordinarily  long,  late  spring,  might  be  ex- 
pected to  produce. 
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Weeds, — ^The  identification  of  troublesome  weeds  and  the  fur- 
nishing of  available  information  concerning  the  best  methods  of 
eradication  was  carried  on  to  the  usual  extent.  Manuscript  for  a 
manual  which  can  readily  serve  to  present  the  facts  in  printed  form 
was  partially  prepared.  Spraying  experiments  for  the  control  of 
certain  weed  pests  were  carried  on  and  an  account  will  be  published 
later  when  supplemented  by  further  work. 

Respectfully  submitted, 

J.  C.  Arthur,  Botanist. 


Report  of  the  Animal  Husbandry  Department. 

Arthur  Goss,  Director. 

Sir: — ^During  the  year  ending  June  30,  1907,  the  work  of  the 
Animal  Husbandry  Department  has  been  confined  to  a  study  of  beef 
and  pork  production  and  the  maintenance  of  ewes  on  dry  and  suc- 
culent rations  during  the  winter. 

Beef  Production, — Bulletin  No.  115  on  Steer  Feeding  published 
December,  1906,  has  resulted  in  favorable  comment  from  many  feed- 
ers and  farmers  in  the  State  as  well  as  the  press  throughout  the  com 
belt.  This  bulletin  contains  the  results  of  the  first  cattle  feeding 
experiment  conducted  by  the  Station  under  the  provisions  of  an  act, 
of  the  Indiana  Legislature,  in  1905,  appropriating  $25,000  annually 
to  the  Experiment  Station,  $5,000  of  which  was  appropriated  specif- 
ically for  cattle  feeding.  This  experiment  as  outlined  in  the  Nine- 
teenth annual  report  of  the  Station  involved  three  lots  of  eleven  steers 
each  which  were  fed  on  different  rations  for  fattening  cattle. 

Lot  I  was  fed  a  ration  of  broken  ear  com  and  clover  hay ;  lot 
II  broken  ear  corn,  linseed  oil  meal,  shredded  stover  and  oat  straw ; 
lot  III  broken  ear  corn,  shredded  stover  and  oat  straw ;  thus  allowing 
a  comparison,  ist  of  two  rations,  both  of  which  furnished  a  nitro- 
genous feed  to  the  steers,  one  in  the  form  of  roughage  (clover  hay), 
the  other  in  the  form  of  a  concentrate  (linseed  meal)  ;  2nd,  a  com- 
parison of  rations  which  furnished  a  nitrogenous  feed  to  the  steers 
as  in  lot  I  (clover  hay)  and  lot  II  (linseed  meal),  with  a  ration  which 
supplied  no  nitrogenous  feed,  lot  III,  3rd,  a  comparison  of  a  ration 
containing  a  nitrogenous  supplement  (lot  i  corn,  com  stover,  oat 
straw,  linseed  meal)  with  rations  containing  no  supplement  (lot  II 
corn,  clover  hay),  (lot  III,  com,  com  stover  and  oat  straw).  The  re- 
sults of  this  experiment  are  given  on  page  331,  Bulletin  No.  115. 
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Summary  of  Results. 

The  returns  from  the  cattle  used  in  the  experiment  reported  in 
Bulletin  No.  115  made  it  possible  to  enlarge  the  cattle  feeding  experi- 
ments in  the  fall  of  1906.  Yards,  sheds,  tanks,  etc.,  were  provided 
for  four  additional  lots  of  cattle,  thus  giving  equipment  for  feeding 
seven  lots  of  experimental  cattle.  In  addition  to  this  a  silo  was 
erected  and  filled.  The  work  of  1906-07  was  planned  with  the  pur- 
pose of  making  a  study  of  the  effect  of  three  separate  and  distinct 
factors  on  the  finish  of  the  cattle,  cost  of  gains,  and  profits  from 
feeding  cattle  as  follows : 

1.  To  determine  the  influence  of  age  on  the  economy  and  profit 
of  beef  production.  Four  lots  of  steers  were  used,  including  one  lot 
each  of  calves,  yearlingfs,  two  year  olds  and  three  year  olds,  fed  on 
a  ration  of  com  (shelled),  cotton  seed  meal,  silage  and  clover  hay. 

2.  The  influence  of  silage,  in  the  ration,  was  studied  in  con- 
nection with  eight  lots  of  cattle,  including  in  addition  to  those 
above,  one  lot  fed  corn,  silage  and  clover  hay,  one  lot  fed  com  and 
clover  hay,  and  one  fed  com  and  timothy  hay  and  two  short  fed  lots 
(90  and  60  days)  on  corn,  cotton  seed  meal,  clover  hay  and  silage. 

3.  The  influence  of  long  and  short  feed  on  cost  of  gain  and 
profit.  There  were  two  lots  of  steers  fed  90  and  60  days  and  one  lot 
fed  180  days  in  this  experiment. 

The  hundred  head  of  cattle  involved  in  this  experiment  with 
the  exception  of  yearlings  and  calves  were  purchased  in  southern 
Indiana  in  Ripley,  Jennings,  Lawrence  and  Orange  counties  and 
shipped  direct  from  the  pastures  to  the  experimental  feeding  plant 
on  the  University  farm.  The  results  of  the  experiment  show,  first, 
that  there  is  a  striking  difference  in  the  cost  of  producing  a  hundred 
pounds  of  gain  on  calves  and  yearlings,  while  there  is  but  slight  dif- 
ference in  the  cost  of  gains  on  yearlings,  two  year  olds  and  three 
year  olds.  There  was  a  slight  difference  in  cost  in  favor  of  the 
younger  cattle.  Second,  a  ration  of  corn,  cotton  seed  meal,  silage 
and  clover  produced  a  greater  daily  gain  at  less  cost,  and  gave  bet- 
ter finish  and  greater  profit  per  steer  than  any  other  ration  in  the 
test,  while  com,  clover  and  silage  ranked  second  in  cost  of  gain  and 
profit  per  steer,  and  third,  in  finish  of  cattle.  Com  and  clover  hay 
ranked  second  in  rate  of  gain  and  finish  and  third  in  profit  per  steer, 
while  com  and  timothy  hay  proved  unprofitable  in  every  way.  Third, 
the  heavy  steers  fed  for  a  short  period  made  a  greater  daily  gain 
and  larger  relative  profit  than  the  lighter  cattle  fed  for  a  longer 
period. 

Co-operative  Work, — In  addition  to  the  experimental  cattle 
feeding  done  at  the  Station,  the  department  has  co-operated  with 
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two  of  the  most  careful  cattle  feeders  in  the  State  in  keeping  records 
of  feed  consumed,  gains  made,  profits,  etc. ;  in  one  case  on  50  head 
of  steers,  which  were  being  fed  for  baby  beef,  in  the  other  on  20 
head  of  heavy  steers  fed  lightly  in  winter  and  finished  on  grass. 
This  work  was  inaugurated  in  order  to  secure  data  on  the  cost  of 
gains  and  profits  in  beef  production  under  practical  conditions  and 
with  the  lK>pe  of  creating  an  interest  and  improving  the  methods 
among  feeders  in  various  localities. 

Visits  of  Inspection. — In  this  same  connection  a  representative 
of  this  department  has  visited  many  different  feeders  in  the  State  for 
the  purpose  of  studying  their  equipment  and  methods  of  feeding. 
Special  study  was  made  among  those  feeders  who  used  silage  in  or- 
der to  obtain  information  concerning  their  methods  and  conditions 
of  feeding  and  the  results  obtained  from  the  use  of  silage. 

A  Study  of  Feeders. — Much  useful  information  has  been  col- 
lected concerning  the  advantages  and  disadvantages  of  purchasing 
feeders  on  different  markets.  Especial  attention  was  given  to  the 
study  of  southern  Indiana  conditions  where  large  numbers  of  cattle 
are  annually  produced  and  but  few  fed  for  market.  This  informa- 
tion will  be  published  and  distributed  in  pamphlet  form.  Circular  No. 
8,  Beef  Production  i. 

Pork  Production. — ^A  number  of  experiments  were  conducted 
to  determine  the  economy  of  gains  and  profit  in  pork  production, 
where  different  rations  were  fed.  The  first  of  these  experiments  in- 
cluded three  lots  of  pigs  fed  as  follows: 

Lot  I  shelled  corn  and  skim  milk ;  lot  II  shelled  com  and  field 
peas  and  oats  (pasture)  ;  lot  III  shelled  com  and  rape  (pasture) . 
The  results  show  that  a  ration  of  shelled  corn  to  which  a  nitro- 
genous supplement  in  the  form  of  skim  milk  was  added,  was  more 
efiicient  than  a  ration  of  shelled  com  with  the  addition  of  a  nitro- 
genous supplement  in  the  form  of  a  green  crop  (peas  and  oats) 
composed  largely  of  a  legume,  and  that  rape  was  about  as  efficient 
as  peas  and  oats  when  used  in  connection  with  shelled  com  for  pig^. 

Two  experiments  were  conducted  to  determine  the  relative 
profit  from  feeding  tankage  and  oil  meal  as  supplements  to  com  fed 
to  swine  where  the  same  nutritive  ratio  was  used.  The  results  show 
tankage  to  be  more  efiicient  and  profitable  as  a  supplement  than  lin- 
seed oil  meal. 

The  work  begun  in  1903  to  determine  the  value  of  soy  beans  in 
pork  production  where  pastured  off  in  the  field,  was  continued  with 
a  fourth  experiment  conducted  in  September,  October  and  Novem- 
ber.   This  experiment  involved  four  lots  of  pigs. 

Further  study  of  the  relative  value  of  soy  beans  as  a  supplement 
to  com  was  made  by  comparing  rations  as  follows :    I.    Com  meal 
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and  oil  meal.  II.  Com  meal  and  soy  bean  meal.  III.  Com  meal 
and  middlings. 

The  results  show  that  com  meal  and  soy  bean  meal  produced 
the  largest  gain.  Com  meal  and  middlings  ranked  second  and  com 
meal  and  oil  meal  third. 

In  order  to  secure  additional  data  on  this  subject  a  second  ex- 
periment was  conducted  in  the  spring  of  1907,  in  which  five  lots  of 
pigs  were  fed  rations  with  about  the  same  nutritive  ratio,  made  up 
of  a  combination  of  feed  as  follows: 

Lot  I,  com  8  parts^  oil  meal  i  part ;  lot  II,  corn  7  parts,  soy  bean 
meal  i  part;  lot  III,  com  15  parts,  tankage  i  part;  lot  IV,  com  i 
part,  middlings  i  part;  lot  V,  com  i  part,  skim  milk  i>4  part.  The 
results  of  this  experiment  showed  the  ration  containing  skim  milk 
to  be  the  most  efficient  in  gains  produced,  com  and  middlings  rank- 
ing second,  and  tankage  third,  with  com  and  soy  beans  fourth,  and 
but  slightly  below  com  and  tankage,  while  com  and  oil  meal  ranked 
fifth  with  4.02  per  cent  less  gain  that  the  ration  of  com  and  soy 
bean  meal  and  12  per  cent  less  gain  than  was  produced  by  com  and 
skim  milk. 

Bacon  Hogs. — ^The  work  in  connection  with  Yorkshires  report- 
ed last  year  was  continued  with  the  view  of  obtaining  additional  in- 
formation. 

Sheep  Feeding, — A  study  of  the  importance  and  value  of  suc- 
culent feed  in  the  winter  ration  of  pregnant  ewes  was  made  in  an 
experiment  in  which  one  lot  of  eight  ewes  received  silage  in  addition 
to  oats  and  mixed  hay  and  another  lot  received  com  stover  in  addi- 
tion to  oats  and  mixed  hay.  The  factors  considered  were  the  in- 
fluence on  condition  and  health  of  the  ewes ;  influence  on  weight  and 
vigor  of  lambs  dropped ;  the  influence  on  milk  flow  as  measured  by 
rate  of  increase  in  lambs;  the  effect  on  the  fleece  of  ewes  and  the 
relative  cost  of  maintenance.  This  work  will  require  additional  ex- 
periments to  warrant  any  conclusion. 

Respectfully  submitted, 

J.  H.  Skinny, 

Chief  of  Animal  Husbandry  Department. 
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Report  of  the  Dairy  Department. 

Arthur  Goss,  Director. 

Sir: — During  the  year  ending  June  30,  1907,  the  scope 
of  work  of  the  Dairy  Department  was  materially  enlarged  by  the  es- 
tablishment and  equipment  of  a  Research  Laboratory  for  original 
investigations  in  dairying.  Mr.  Geo.  W.  Spitzer,  of  Purdue  University, 
was  appointed  as  Dairy  Chemist.  This  addition  has  put  the  depart- 
ment in  a  position  to  conduct  experiments  in  connection  with  the 
University  Creamery  and  to  take  advantage  of  valuable  data  se- 
cured in  the  extension  work.  The  purpose  of  this  laboratory  is  to 
work  towards  the  solution  of  problems  that  confront  the  dairymen 
and  buttermakers  of  the  State  in  their  daily  work. 

The  following  is  a  brief  summary  of  the  work  conducted  by  the 
Dairy  Department  during  the  year  ending  June  30,  1907: 

ExTj^NsioN  Work. 

Herd  Tests, — Systematic  herd  tests  were  conducted  throughout 
the  year,  for  Indiana  dairymen  who  desired  to  have  their  cows  tested 
regularly  and  to  obtain  records  of  their  individual  performance. 
Twenty-six  herds  representing  355  cows  were  included  in  these 
tests.  "Records  are  kept  of  the  milk  and  butter  fat  produced  and 
the  feed  consumed  by  each  animal,  and  at  the  conclusion  of  the  year 
each  dairyman  receives  a  complete  report  stating  the  annual  produc- 
tion of  milk  and  butter  fat,  the  cost  of  production  and  the  net  re- 
turns from  each  cow.  The  aim  of  this  work  is  to  emphasize  the 
gjeat  need  of  improving  the  dairy  herd  in  order  to  make  possible  a 
more  economic  production  of  milk."  A  bulletin  is  now  under  way 
covering  the  results  of  these  herd  tests  and  giving  simple  and  prac- 
ticar  suggestions  on  the  improvement  of  the  dairy  herd. 

In  answer  to  requests  from  breeders  of  pure  blood  Holstein 
cows  seven  official  cow  tests  for  entry  in  the  Advanced  Registry  were 
also  made. 

District  Associations. — ^Three  district  associations  (The  East- 
ern Indiana  Dairy  &  Creamerymen's  Association ;  The  Northern  In- 
diana Dairy  &  Creamerymen's  Association;  The  Southern  Indiana 
Dairy  &  Creamerymen's  Association),  were  organized  in  the  eastern, 
northern  and  southern  part  of  the  State  respectively.  These  asso- 
ciations were  annexed  to  the  State  Dairy  Association  as  auxiliaries. 
The  purpose  of  organizing  these  forces  was  to  bring  the  individual 
dairyman  in  closer  touch  with  the  work  of  the  State  Dairy  Associa- 
tion and  of  the  Experiment  Station,  to  facilitate  the  arranging  and 
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holding  of  dairy  meetings  where  they  are  most  needed,  and  to  diffuse 
the  Dairy  Gospel  more  efficiently  throughout  the  State. 

Dairy  Instruction  and  Inspection. — ^Lectures  and  talks  were 
given  to  dairymen  and  buttermakers  in  all  parts  of  the  State,  either 
collectively  in  dairy  meetings,  or  individually  on  dairy  farms  and  in 
creameries.  Seventy-one  dairies  and  creameries  were  inspected  and 
twenty-five  dairy  meetings  were  held. 

A  Special  Dairy  Train  was  run  over  the  Wabash  R.  R.  between 
Hamilton,  Ind..  and  Westville,  Ind.  This  train  was  equipped  with 
an  engine,  exhibition  car,  two  lecture  coaches,  a  diner  and  a  sleeper, 
and  was  furnished  free  for  the  use  of  the  Experiment  Station. 
Messrs.  D.  P.  Maish,  of  Frankfort,  Ind.,  and  Samuel  Schlosser,  of 
Plymouth,  Ind.,  assisted  in  giving  talks.  Nine  stops  were  made  and 
1614  people  lectured  to. 

The  success  of  this  one-day-train  suggests  the  desirability  of 
running  Dairy  Specials  over  all  lines  of  the  State  for  the  purpose 
of  disseminating  dairy  knowledge. 

Educational  Butter  Scoring  Contests. — A  series  of  six  educa- 
tional butter  scoring  contests  was  held  at  the  Indianapolis  Cold 
Storage.  As  the  results  of  the  hearty  co-operation  of  and  generous 
contributions  from  the  State  Dairy  Association  and  the  many  dairy 
supply  houses  dcring  business  in  Indiana,  the  Dairy  Department  was 
able  to  establish  a  premium  fund  amounting  to  $160.  This  fund 
was  used  exclusively  for  the  purchase  of  prizes  (premium  cups) 
to  be  awarded  to  the  winners  of  the  three  highest  average  annual 
scores  of  creamery  butter  and  dairy  butter.  Kplomas  of  merit  were 
offered  to  the  holders  of  an  average  annual  score  of  93  or  above 
in  the  creamery  butter  class  and  91  or  above  in  the  dairy  butter 
class.  Mr.  H.  J.  Credicott,  U.  S.  Butter  Judge  of  Chicago,  scored 
the  butter  at  all  of  the  contests.  At  the  conclusion  of  each  contest 
a  report  of  the  score,  criticisms  and  per  cent  of  moisture  was  mailed 
to  each  contestant.  These  inducements  have  naturally  created  much 
interest  and  enthusiasm  and  have  helped  to  swell  the  number  of 
entries.  That  these  contests  are  an  effective  means  to  interest  our 
dairymen  and  buttermakers  in  the  production  of  better  milk  and 
better  milk  products  can  no  longer  be  questioned,  and  much  good 
is  bound  to  come  from  systematic  work  along  this  line. 

Research  Work. 

Bulletin  No.  116,  on  "The  Hand  Separator  and  the  Gravity 
Systems  of  Creaming."  was  issued  in  December,  1906.  Parts  of 
this  bulletin  have  been  freely  copied  and  published  in  different  dairv 
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and  agricultural  papers.  The  heavy  demand  for  copies  of  this  pub- 
lication by  dairymen  in  Indiana  and  in  other  states  has  necessitated 
the  issue  of  a  second  edition. 

Moisture  Content  in  Butter.^Csireiul  experiments  were  started 
for  the  purpose  of  determining  the  extent  and  causes  of  variations 
in  the  moisture  content  of  butter  made  under  Indiana  conditions. 
Beginning  in  January,  1907,  complete  chemical  analyses  were  made 
of  165  samples  of  butter  submitted  to  our  scoring  contests  and  of 
49  samples  of  butter  made  at  the  Purdue  Creamery.  Although  an 
additional  year's  work  will  be  necessary  to  complete  these  experi- 
ments, sufficient  data  are  at  hand  now  to  warrant  the  issue  of  a 
preliminary  report  of  the  investigations  already  made.  The  fol- 
lowing is  a  brief  summary  of  the  conclusions  drawn: 

1.  The  per  cent  of  moisture  in  butter  varies  greatly  with 
butter  made  in  different  localities  and  under  apparently  identical 
conditions. 

2.  Butter  made  in  spring  and  early  summer  almost  invariably 
contains  more  moisture  than  fall  and  winter  butter. 

3.  In  some  localities  difficulty  is  experienced  during  spring 
and  early  summer  to  keep  the  moisture  content  of  butter  below 
the  legal  maximum  (16%). 

4.  The  butter  analyses  showed  an  increase  in  the  per  cent 
of  soft  fats  and  a  decrease  in  the  per  cent  of  hard  fats  towards 
spring  and  early  summer.  The  per  cent  of  volatile  fats  remained 
practically  unchanged. 

5.  If  the  soft  and  hard  fats  are  separated  and  shaken  or 
churned  separately  with  equal  amounts  of  water  and  under  identical 
conditions,  the  soft  fats,  upon  hardening,  will  contain  about  twice 
as  much  moisture  as  the  hard  fats. 

6.  The  above  facts  suggest  that  the  excess  of  soft  fats  usually 
present  in  spring  milk  has  the  tendency  of  increasing  the  per  cent 
of  moisture  in  butter  in  spring  and  early  summer. 

7.  The  results  further  show  that,  in  the  majority  of  cream- 
eries in  Indiana,  the  moisture  content  is  lower  than  necessary, 
which  is  largely  due  to  the  fact  that  our  buttermakers  do  not  use 
any  moisture  test.  A  low  moisture  content  means  a  small  overrun. 
The  profits  of  many  of  our  creameries  could  be  increased  materially 
without  overstepping  the  16%  limit,  by  paying  closer  attention 
to  the  moisture  problem. 

The  financial  importance  of  this  problem  to  the  dairy  interests 
is  sufficient  to  warrant  a  continuation  of  these  experiments. 
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Pasteurization  and  Percent  of  Fat  in  Buttermilk, — Investiga- 
tions have  been  started  to  determine  the  effect  of  pasteurization  of 
cream  at  different  temperatures  on  the  per  cent  of  fat  lost  in  the 
buttermilk,  with  special  reference  to  sour  gathered  cream.  Definite 
data  of  this  phase  of  butter  making  are  lacking  and  will  serve  as  a 
valuable  guide  ii;  creameries  where  butter  is  made  from  pasteurized 
cream. 

Correspondence. — In  answer  to  inquiries  by  mail,  information 
on  all  lines  of  dairying  was  given  through  private  correspondence 
and  circular  letters.  The  demand  for  information  through  these 
channels  is  constantly  increasing  and  has  become  a  prominent  fac- 
tor in  the  work  of  the  Department. 

List  of  Contributions  to  Premium  Fund  of  Annual 
Educational  Butter  Scoring  Contest. 

Name  Amount 

Ind.  State  Dairy  Association  $  50.00 

A.  H.  Barber  Creamery  Supply  Co 10.00 

Colonial  Salt  Co 5.00 

Chr.  Hansen's  Laboratory   i.  10.00 

Creamery  Package  Mfg.  Co 10.00 

DeLaval   Separator  Ca    10.00 

Diamond  Crystal  Salt  Co 10.00 

J.  B.  Ford  Co 10.00 

National  Creamery  Supply  Co 10.00 

Sharpies   Separator  Co » 10.00 

Vermont  Farm  Machine  Co 10.00 

Worcester  Salt  Co * 10.00 

Creamery  Journal  5 .00 

$160.00 

Respectfully  submitted, 

O.  F.  Hunziker, 
Head  of  Dairy  Department. 
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Report  of  the  Veterinary  Department. 

Arthur  Goss,  Director. 

Sir: — For  the  year  ending  June  30,  1907,  the  work  of  the 
Veterinary  Department  has  been  conducted  along  the  same  gen- 
eral lines  as  that  of  last  year. 

The  co-operative  work  in  the  treatment  and  'control  of  h<^ 
cholera  was  the  same  as  in  former  years.  The  results  of  this 
work  demonstrated  very  plainly  that  hog  cholera  can  be  con- 
trolled when  proper  measures  are  used  early  in  the  outbreak.  The 
difficulty  in  the  way  of  controlling  this  disease  by  quarantine  and 
hygienic  measures  is  the  indifference  shown  by  the  average  stock- 
man. In  many  instances  met  with  in  the  field,  the  dead  hogs  were 
not  properly  disposed  of  and  the  lines  of  treatment  recommended 
were  carelessly  carried  out  or  neglected  until  the  herd  became  badly 
diseased. 

The  sjrmptoms  and  lesions  occurring  in  many  of  the  outbreaks 
resembled  those  of  swine  plague.  Cultures  made  from  the  tissues 
of  the  dead  animals  showed  that  the  disease  was  hog  cholera.  In 
this  bacterial  study  of  the  disease,  cultures  made  from  the  heart 
muscle  and  blood  of  badly  diseased  animals  that  were  destroyed, 
frequently  remained  sterile. 

The  additional  laboratory  equipment  and  pens  for  inoculated 
and  vaccinated  hogs  made  possible  lines  of  vaccination  and  inocu- 
lation work.  The  vaccine  used  was  made  from  the  tissues  of  rab- 
bits that  died  from  inoculation  with  the  blood  of  a  cholera  hog. 
This  vaccine  has  not  proven  altogether  satisfactory.  The  inoculation 
of  young  hogs  with  filtrates  from  the  blood  of  cholera  hc^,  has 
not  produced  the  disease  as  uniformly  as  when  inoculated  with 
unfiltered  blood.  However,  on  exposure  to  the  disease,  these  ani- 
mals have  shown  immunity  to  a  high  degree.  Young  hogs  weigh- 
ing from  forty  to  sixty  pounds  were  used  in  this  work. 

The  form  of  corn  stalk  disease  prevalent  in  many  sections  of 
the  State  during  the  current  year  was  the  same  as  in  former  years. 
A  number  of  outbreaks  were  investigated  and  a  feeding  experiment 
with  moldy,  rotten  com,  conducted.  Two  healthy  yearling  heifers 
were  fed  from  three  to  eight  pounds,  each,  of  spoiled  corn  daily  for 
a  period  of  twenty-six  days.  In  addition,  stover  was  fed.  On  the 
tenth  day  of  the  experiment,  the  larger  heifer  developed  symptoms 
of  corn  stalk  disease  (stiifness,  trembling,  difficulty  in  getting  up, 
slight  convulsions  when  disturbed  or  slapped  with  the  hand,  etc.) 
Recovery  occurred  the  following  day.  The  com  used  in  this  ex- 
periment came  from  a  farm  where  the  following  interesting  case  of 
poisoning  occurred:  a  cow  ate  a  quantity  of  spoiled  com  that  had 
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been  sorted  from  the  good  corn  at  the  crib.  The  following  after- 
noon the  same  general  symptoms  as  noted  in  other  outbreaks,  were 
manifested. 

Filtered  bouillon  (70  c.  c.)  on  which  mold  from  the  spoiled 
com  had  been  grown  for  several  days  was  injected  beneath  the  skin 
of  each  experimental  animal.    No  noticable  symptoms  occurred. 

A  supposed  outbreak  of  this  disease  investigated  was  recognized 
as  hemorrhagic  septicemia.  Thirteen  animals  in  this  herd  were  affected 
and  two  died.  The  two  animals  that  died  were  post-mortemed. 
The  lesions  found  were  typical  of  the  disease  mentioned,  and  the 
specific  organism  (Bacterium  bovisepticum)  was  isolated  from  the 
heart  muscle. 

Respectfully  submitted, 

R.  A.  Craig, 

Veterinarian. 


Report  of  Agricultural  Extension  Work. 

Arthur  Goss^  Director. 

Sir: — The  Agricultural  Extension  work  for  the  year  ending 
June  30,  1907,  has  consisted  largely  of  developing  the  many  lines 
started  last  year.  The  most  important  of  these  and  those  receiving 
special  attention,  were  the  special  trains,state  fair  exhibits,  county 
farm  tests  and  the  organization  of  boys'  and  girls'  clubs.  Much 
time  was  also  given  to  attending  and  lecturing  before  Farmers'  In- 
stitutes, Farmers'  Clubs,  Chautauquas,  and  other  agricultural 
organizations. 

Special  Trains. 

An  important  part  of  the  work  done  during  the  year  was  the 
running  of  several  special  trains.  This  work  was  accomplished 
through  the  co-operation  of  the  various  railroads  with  the  Experi- 
ment Station. 

These  trains  consisted  of  an  engine,  baggage  car,  two  large 
audtence  coaches  and  a  dining  and  sleeping  car.  The  train  was 
equipped  and  operated  at  the  expense  of  the  railroads,  while  the 
Experiment  Station  furnished  the  lecturers,  and  the  printed  lit- 
erature for  distribution. 

Stops  of  about  thirty  minutes  were  made  at  all  the  important 
stations  along  the  lines,  and  illustrated  lectures  were  given  on 
the  harvesting,  storing,  selecting,  testing  and  grading  of  seed  com. 
To  assist  the  workers  of  the  Experiment  Station  on  these  trips  the 
following  corn  growers  of  the^  State  were  secured :  D.  F.  Maish, 
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J.  P.  Davis,  C.  B.  Benjamin,  Joe  Prigg,  T.  A.  Coleman  and  Oliver 
Kline. 

The  roads  operating  the  corn  trains  were  the  Lake  Erie  and 
Western;  Cindnnati,  Hamilton  and  Dayton,  and  Pennsylvania. 
The  following  is  a  summary  of  the  work  done: 

^Record  of  SPEaAL  Corn  Train  Work  1906- 1907. 
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2 
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10 

23 

48 
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13,  1907 
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35000 
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Total    

2615  *8s  217  490  45000 

STOOD 

*Some  counties  are  counted  twice  since  the  various  roads  pass  over  different  parts  of  the 
same  county. 

During  the  trips  sixty-one  counties  in  the  com  belt  of  the  State 
were  visited.  These  counties  are  as  follows :  Adams^  Allen,  Barthol- 
omew, Benton,  Blackford,  Carroll,  Cass,  Clark,  Clay,  Clinton,  De- 
Kalb,  Delaware,  Fayette,  Fulton,  Grant,  Greene,  Hamilton,  Hancock, 
Hendricks,  Henry,  Howard,  Jackson,  Jasper,  Jay,  Jefferson,  Jen- 
nings, Johnson,  Knox,  Kosciusko,  LaGrange,  Lake,  LaPorte,  Mad- 
ison, Marion,  Marshall,  Miami,  Montgomery,  Morgan,  Newton, 
NoHe,  Owen,  Parke,  Porter,  Pulaski,  Putnam,  Randolph,  Rush, 
Scott,  Shelby,  Starke,  St.  Joseph,  Tippecanoe,  Tipton,  Union,  Ver- 
milion, Vigo,  Wabash,  Wayne,  Wells,  White,  Whitley. 

That  the  method  of  carrying  information  to  the  farmer  was 
appreciated,  was  conclusively  proven  by  the  large  and  enthusiastic 
crowds  that  met  the  train  at  every  stop.  Sunshine,  rain  or  snow, 
did  not  prevent  them  from  being  present. 

The  lectures  were  received  with  enthusiasm,  and  from  reports 
received  during  the  year  it  is  believed  that  large  numbers  of  the 
farmers  followed  the  suggestions  offered.  However,  it  would  be 
unfair  to  measure  the  work  by  this  year's  results  alone.  The  farmer 
who  adopts  better  methods  this  year  is  not  only  a  better  fanner 
himself  in  the  future,  but  his  methods,  directly  or  indirectly,  soon 
influence  the  entire  community,  and  hence  it  is  that  the  results  can- 
not be  measured  today  by  bushels  of  com  or  by  millions  of  dollars. 
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County  Farm  Tests. 

The  county  work  started  last  year  has  been  continued.  Three 
counties,  Randolph,  Clinton  and  Hendricks,  are  carrying  on  the 
experiments.  The  work  consists  of  a  test  of  various  varieties  of 
com  grown  by  farmers  in  the  counties  in  which  the  experiment 
is  conducted ;  a  test  of  the  effect  of  fertilizers  on  corn ;  a  comparison 
of  hilled  and  drilled  com,  and  a  study  of  the  various  rates  of  plant- 
ing com.  This  work  is  both  interesting  and  valuable  to  the  farmers 
of  the  respective  counties  and  to  the  State  at  large.  Many  other 
counties  are  anxious  to  start  work  of  this  nature,  and  as  far  as 
possible  the  department  wishes  to  encourage  and  assist  this  move- 
ment. 

State  Fair. 

At  the  State  F'air  in  September,  1906,  an  exhibit  was  made  by 
the  Farm  Crops,  Soils,  Animal  Husbandry,  and  Horticultural  Depart- 
ments. A  booth  twenty  by  thirty  feet  in  the  agricultural  building 
was  occupied.  In  the  exhibit,  by  means  of  grains,  fruits,  soils,  charts, 
and  bromide  enlargements,  the  work  of  the  Station  was  displayed. 

Much  interest  was  shown  by  the  visitors  in  this  exhibit,  and 
it  undoubtedly  did  much  to  acquaint  many  with  the  work  of  the 
Experiment   Station. 

A  special  bulletin  was  prepared  for  distribution  at  this  time. 
This  was  done  with  the  idea  of  presenting  the  more  important 
results  of  the  Station  work  in  a  concise  and  attractive  form,  and  of 
doing  away  with  a  wholesale  distribution  of  the  more  expensive 
bulletins. 

Farmers'  Excursions. 

On  August,  9,  10,  14  and  28,  LaPorte,  Clinton,  Hamilton  and 
Hendricks  counties,  respectively,  ran  excursions  to  Purdue  Uni- 
versity and  the  Experiment  Station.  On  these  excursions  more 
than  1600  farmers,  their  wives,  sons  and  daughters  came  to  the 
University,  and  spent  a  day  visiting  the  buildings  and  laboratories, 
and  studying  the  experiments  in  progress.  Through  these  trips 
the  visitors  were  brought  into  close  touch  with  the  actual  work  of 
the  various  departments  and  the  men  in  charge.  This  closer  rela- 
tionship should  mean  much  in  the  advancement  of  the  work  and 
for  this  reason  similar  trips  from  other  counties  should  be 
encouraged.  Respectfully  submitted, 

G.  I.  Christie, 

Superintendent  Agricultural  Extension. 
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Periodicals. 

The  publishers  of  the  following  periodicals  have  generously 
sent  them  free  to  the  Station  during  the  year.  These  are  leading 
journals  and  are  frequently  used  by  all  persons  coming  in  contact 
with  our  library: 

Agricuwurai.  Periodicals  Donated. 

Agricultural  Advertising Chicago,  111. 

Agricultural  Experiments  Minneapolis,  Minn. 

American  Agriculturalist i. .  .New  York,  N.  Y. 

American   Farm  World    Augusta,   Me. 

American  Parmer   Indianapolis,  Ind. 

American  Fertilizer   Philadelphia,  Pa. 

American  Grange  Bulletin Cincinnati,  Ohio. 

American  Hay,  Flour  and  Feed  Journal New  York,  N.  Y. 

American  Home  Magazine New  York,  N.  Y. 

American  Poultry  Advocate    .  .1 Syracuse,  N.  Y. 

American  Sheep  Breeder Chicago,  111. 

American  Swineherd  Chicago,  111. 

Better  l^ruit  . .  .* Hood  River,  Ore. 

Beet  Sugar  Gazette    Chicago,   111. 

Blooded   Stock    : i.  .Oxford,   Pa. 

Breeders'   Gazette .> Chicago,   111. 

California  Cultivator Los  Angeles,  Cal. 

Chicago  Dairy  Produce Chicago,  111. 

Chicago  Live  Stock  World 1 Chicago,  111. 

Colman's  Rural  World St.  Louis,  Mo. 

Commercial  Poultry  Chicago,  111. 

Cotton   Seed    1 Atlanta,   Ga. 

Creamery  Gazette Des  Moines,  la. 

Creamery  Journal  ». .  .Waterloo,  la. 

Dairy  and  Creamery   » Chicago,  111. 

Dairy  Record 1 St.  Paul,  Minn. 

Dakota  Farmer « Fargo,  N.  D. 

Dakota  Field  and  Farm Sioux  Falls,  S.  D. 

Deutsche  Americkanischer  Farmer  Lincoln,  Neb. 

Draft  Horse  Journal Chicago,  111. 

Drainage  Journal  Indianapolis.  Ind. 

Drovers'  Journal  « Chicago,  111. 

Elgin  Dairy  Report   Elgin,  111. 

Experiment  Station  Record  « Washington,  D.  C. 

Fancy  Fruit  North  Yakima,  Wash. 

Farm  and  Fireside •. . . .  Springfield,  O. 


Farm  and  Hcwne Chicago,  111. 

Farm  and  Home  Sentinel » Indianapolis,  Ind. 

Farm  and  Live  Stock  Journal  Detroit,  Mich. 

Farm  and  Stock St.  Joseph,  Mo. 

Farm  Folks  Kansas  City,  Mo. 

Farm,  Garden  and  Poultry Hammonton,  N.  J. 

Farm  Home   Springfield,  111. 

Farm  Journal Philadelphia,  Pa. 

Farm  Life   « Chicago,  111. 

Farm  News  Springfield,  O. 

Farm  Poultry Boston,  Mass. 

Farm  Press   Chicago,  111. 

Farm  Progress   f St.  Louis,  Mo. 

Farm  Star   Indianapolis.   Ind. 

Farm,  Stock  and  Home  Minneapolis,  Minn. 

Farm  Stock  Journal '........  .Rochester,  N.  Y. 

Farmer  and  Breeder Sioux  City,  la. 

Farmers'  Advance   Chicago,   111. 

Farmers'  Call i. Quincy,  111. 

Farmers'  Guide  Huntingdon,  Ind. 

Farmers'  Home Dayton,  O. 

Farmers'  Review Chicago,  111. 

Farmers'  Sentinel  Milwaukee,  Wis. 

Farmers'  Tribune   Sioux  City,  la. 

Farming   .  .< Chicago,  111. 

Feather    Washington,   D.    C. 

Field  and  Farm Denver,  Colo. 

Flour  and  Feed  Milwaukee,  Wis. 

Fruit  Grower St.  Joseph,  Mo. 

Fruitman  and  Gardener Mt.  Vernon,  la. 

Furrow   Moline,  111. 

Garden  Magazine   . .  .• New  York,  N.  Y. 

Grain  Dealers'  Journal Chicago,  111. 

Green's  Fruit  Grower  Rochester,  N.  Y. 

Hausfreund  und  Deutsch  Americkanischer  Farmer. .  .Lincoln,  Neb. 

Hoard's  Dairyman Ft.  Atkinson,  Wis. 

Holstein-Friesian  World    » Ithaca,   N.  Y. 

Home  and  Farm Louisville,  Ky. 

Horticultural  Visitor  Kinmundy,  111. 

Hospodarska   Listy    Chicago,    111. 

Illuminated  World  Life    Minneapolis,   Minn. 

Indiana  Farmer Indianapolis,  Ind. 

Industrious  Hen   Knoxville,  Tenn. 

Inland  Farmer    Louisville,  Ky. 
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Iowa  Agriculturist Ames,  la. 

Iowa  Homestead  Des  Moines,  la. 

Irrigation  Age   Chicago,   111. 

Jersey  Bulletin  Indianapolis,  Ind. 

Journal  of  Agriculture St.  Louis,  Mo. 

Kansas  Farmer Topeka,  Kan. 

Kimball's  Dairy  Farmer Waterloo,  la. 

Lewiston  Inter-State  News   Lewiston,  Idaho. 

Lincoln  Frei  Presse Lincoln,  Neb. 

Live  Stock  and  Dairy  Journal  Fresno,  Cal. 

Live  Stock  Journal   .  .• Chicago,  111. 

Live  Stock  Journal   Indianapolis,  Ind. 

Louisiana  Planter New  Orleans,  La. 

Market  Growers'  Journal    Louisville,  Ky. 

Mennonitsche  Rundschau Elkhart,  Ind. 

Missouri  Agricultural  College  Farmer Columbia,  Mo. 

Metropolitan  Rural  Home • New  York,  N.  Y. 

Modem  Farmer  and  Busy  Bee Eldon,  Mo. 

Modern  Farming  Richmond,  Va. 

National  Farmer  and  Stock  Grower St.  Louis,  Mo. 

National  Fruit  Grower St.  Joseph,  Mo. 

National  Grange » Philadelphia,  Pa. 

National  Stockman  and  Farmer Pittsburg,  Pa. 

National  Nurseryman   Rochester,  N.  Y. 

Nebraska  Farmer Lincoln,  Neb. 

New  England  Farmer Boston,  Mass. 

New  York  Produce  Review  and  American  Creamery 

New  York,  N.  Y. 

New  York  Tribune  Farmer New  York,  N.  Y. 

Northwestern  Agriculturist Minneapolis,  Minn. 

Northwest  Horticulturist    •. .  .Tacoma,   Wash. 

Ohio  Farmer    Cleveland,  O. 

Orange  Judd  Farmer   Chicago,  HI. 

Operative  Miller Chicago,  111. 

Oregon  Agriculturist  Portland,  Ore. 

Our  Horticultural  Visitor Benton  Harbor,  Mich. 

Pacific  Dairy  Review  San  Francisco,  Cal. 

Pacific  Northwest Portland,  Ore. 

Pacific  Rural  Press  San  Francisco,  Cal. 

Poultry  Gazette  . . .  < Clay  Center,  Neb. 

Poultry  Husbandry Waterville,  N.  Y. 

Practical  Dairyman    New  York,  N.  Y. 

Practical  Farmer Philadelphia,  Pa. 

Practical  Fruit  Grower  Springfield,  Mo. 
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Prairie  Farmer Chicago,  111. 

Pure  Products  New  York,  N.  Y. 

Reliable  Poultry  Journal  Quincy,  111. 

Rural  Advocate  Battle  Creek,  Mich. 

Rural  New  Yorker New  York,  N.  Y. 

St.  Louis  Republic St.  Louis,  Mo. 

Shepherds'  Criterion  Chicago,  111. 

Southern  Farm  Gazette Starkville,  Miss. 

Southern  Farm  Magazine Baltimore,  Md. 

Southern  Planter  Richmond,  Va. 

Southern  States  Baltimore,  Md. 

Southwestern  Farmer  and  Breeder Ft.  Worth,  Texas. 

Strawberry  . .« Three  Rivers,  Mich. 

Strawberry  Specialist  Kittrell,  N.  C. 

Sugar  Beet   Philadelphia,  Pa. 

Successful  Farming  Des  Moines,  la. 

Successful  Poultry  Journal Chicago,  111. 

Swine  Breeders'  Journal Indianapolis,  Ind. 

Tri-State  Farmer Chattanooga,  Tcnn. 

Up-to-Date  Farming Indianapolis,  Ind. 

Wallace's  Farmer   Des  Moines,  la. 

Weekly  News  Scimitar   Memphis,  Tenn. 

Wisconsin  Agriculturist Racine,  Wis. 

Wool  Markets  and  Sheep Chicago,  111. 

General  State  Periodicals  Donated. 

Advertiser Medarjrville,  Ind. 

American  Standard Frankfort,  Ind. 

Banner    Bluff  ton,   Ind. 

Columbia  City  Mail Columbia  City,  Ind. 

Democrat  Salem,  Ind. 

Enterprise    Wolcott,   Ind. 

Independent    Rushville,    Ind. 

Kendallville  News   • Kendallville,  Ind. 

LaFayette  Commercial   Gazette    LaFayette,   Ind. 

Lowell    Souvenir    •. Lowell,    Ind. 

Lyons  Herald Lyons,  Ind. 

Magnet Angola,  Ind. 

Monterey  Sun : Monterey,  Ind. 

N^ws  . .« Monon,  Ind. 

Progress-Examiner    Orleans,   Ind. 

Public  Press   New  Albany,  Ind. 

Recorder   ^ Rising   Sun,   Ind. 
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Register    Crown   Point,   Ind. 

Ripley  Journal  . . . .« Osgood,  Ind. 

Weekly  Chronicle   Plymouth,  Ind. 

FOR^GN    ProiODICALS   DONATED. 

Agricultural  Gazette  of  N.  S.  Wales Sidney,  Australia 

Co-Operative  Farming Sussex,  N.  B. 

Farmers'  Advocate London,  Ont. 

Journal  of  Agriculture  of  Victoria Melbourne,  Australia 

Journal  of  the  Royal  Horticultural  Society London,  England. 

Natal  Agricultural  Journal  and  Mining  Record.  .Maritzburg,  Africa 

New  Zealand  Dairyman  and  Farmers'  Union  Journal 

Wellington,  N.  Z. 

Station,  Farm  and  Dairy Sidney,  N.  S.  W. 

Transvaal  Agricultural  Journal Pretoria,  S.  Africa 

Queensland  Agricultural  Journal • Brisbane,  Australia 

Subscription  Periodicals. 

American  Veterinary  Review New  York,'  N.  Y. 

Beihef te  zun  Botanischen  Centralblatt   Dresden,  Germany 

Berichte  der  Deutschen-Botanischen  Gessellschaf t . .  Berlin,  Germany- 
Bulletin  de  la  Societe  Botanique  de  France Paris,  France 

Bulletin  de  la  Societe  Chemique  de  Paris Paris,  France 

Centralblatt  fur  Bakteriologie Jena,  Germany 

Chemiker  Zietung   Cothen,  Germany 

The  Entomologist   . .« London,  England 

Gardeners'  Chronicle ? London,  England 

Journal  of  Agricultural   Science     Cambridge,   England 

Journal  of  the  American  Chemical  Society  E^aston,  Pa. 

Journal  of  Botany   London,  England 

Journal  of  the  Chemical  Society London,  England 

Journal   fur   Landwirtschaf t    Berlin,    Germany 

Journal  of  the  Royal  Agricultural  Society  of  England 

London,  England 

Landwirtschaftlichen    Versuchs-Stationen Berlin,    Germany 

Live  Stock  Journal ..London,  England 

Oil,  Paint  and  Drug  Reporter New  York,  N.  Y. 

Philippine  Journal  of  Science   .*. . .  .Manila,  P.  I. 

Veterinarian    London,   England 

Veterinary  Journal London,  England 

Zeitschrift  fur  Analytische  Chemie Weisbaden,  Germany 

Zeitschrift  fur  Pflanzkrankheiten   Stuttgart,  Germany 
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LIST  OF  BULLETINS  AND  CIRCULARS 


PUBLUHBD     BY 


The   Indiana   Agricultural   Experiment   Station, 

To  January  i,  1908. 


Bulletins  of  The  School  of  Agriculture.. 

♦Bulletin  No.     i,  January,  1885,  pp.  10,  pi.  II.    The  Hessian  Fly. 

Bv  F.  M.  Webster. 

♦Bulletin  No.     2,  January,  1885,  pp.  12.  Experiments  with  nitro- 
genous, phosphatic  and  other  fertilizers.     By 
W.  C.  Latta. 

♦Bulletin  No.     3,  April,    1885,   pp.   8,   pi.   III.     Insects   affecting 

growing  wheat.     By  F.  M.  Webster. 

♦Bulletin  No.    4,  September,    1885,    pp.    12.      Experiments    with 

wheat.    By  W.  C.  Latta. 

♦Bulletin  No.     5,  November,    1885,  pp.   12,  pi.   II.     Experiments 

with  small  fruits.     By  James  Troop. 

♦Bulletin  No.    6,  March,    1886,   pp.    16.     Experiments   with   oats 

and  corn.     By  W.  C.  Latta. 

♦Bulletin  No.     7,  1886,  pp.   12.     Commercial  fertilizers  and  notes 

on  agricultural  chemistry.    By  R.  B.  Warder. 

♦Bulletin  No.     8,  August   24,    1886,   pp.    16.      Experiments   with 

wheat.     By  W.  C.  Latta. 

♦Bulletin  No.     9,  October  30,  1886,  pp.  8,  pi.  I.     The  American 

Meromyza.     By  F.  M.  Webster. 

♦Bulletin  No.  10,  December  15,  1886,  pp.  8.  Report  of  the  Direc- 
tor of  the  Indiana  State  Horticultural  Experi- 
ment Station.    By  James  Troop. 

♦Bulletin  No.  11,  1887,  pp.  4.     Commercial  Fertilizers.     By  R.  B. 

Warder. 

♦Bulletin  No.  12,  August    25,    1887,   PP-    16.      Experiments   with 

wheat.    By  W.  C.  Latta. 
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Bulletins  of  The  Purdue  University  Agricultural  Experiment 
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Bulletin  No. 
Bulletin  No. 


Bullet 
♦Bullet 
♦Bullet 

Bullet 
♦Bullet 

Bullet 

Bullet 
♦Bullet 
♦Bullet 
♦Bullet 
♦Bullet 
♦Bullet 

Bullet 
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n  No. 
n  No. 
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n  No. 
n  No. 
n  No. 


♦Bulletin  No. 
♦Bulletin  No. 


13,  January,  1888,  pp.  16.     Report  on  new  organ- 

ization.   By  Pres.  J.  H.'  Smart. 

14,  April,    1888,   pp.   20.     Experimtents   with  oats 

and  com.    By  W.  C.  Latta. 

15,  June,   1888,  pp.    14,  figs.  9.     Concerning  the 

potato  tuber.    By  J.  C.  Arthur. 

16,  August,  1888,  pp.  12.    Experiments  with  wheat. 

Crop  rotation.     By  W.  C.  Latta. 

.  17,  November,   1888,  pp.  4.     Parturient  apoplexy. 
By  T.  D.  Hinebauch. 

18,  January,  1889,  pp.  12,  pi.  I.    Experiments  with 

v»egetables.    By  James  Troop. 

19,  January,  1889,  pp.  12,  figs.  6.  Spotting  of 
peaches  and  cucumbers.    By  J.  C.  Arthur. 

20,  January,  1889,  pp.  12,  figs,  3.  I.  Experiments 
in  cross  fertilization.  II.  The  culture  of  trop- 
ical ferns.     By  Pierre  Van  Landeghem. 

21,  February,  1889,  pp.  16.  How  to  feed  ration- 
ally.    By.  C.  A.  WulflF. 

22,  March,    1889,  pp.   16.     Commercial   fertilizers. 

By  H.  A.  Huston. 

23,  April,   1889,  pp.   12.     Experiments  with  com. 

By  W.  C.  Latta. 

24,  May,  1889,  pp.  16,  fig.  I,  pi.  I.  Experiments 
on  milk  production.     By    C.  A.  Wulff. 

25,  June,  1889,  pp.  18,  figs.  3.     Entomological  ex- 

periments.   By  F.  M.  Webster. 

26,  July,  1889,  pp.  20,  figs.  9.    Wheat  rust.    By  H. 

L.  Bolley. 

27,  August,  1889,  pp.  12.  Field  experiments  with 
wheat.    By  W.  C.  Latta. 

28,  September,  1889,  pp.  24,  figs.  7.  Smut  of 
wheat  and  oats.    By  J.  C.  Arthur. 

29,  December,  1889,  pp.  44,  plates  XIX.  Grasses 
of  Indiana.    By  James  Troop. 
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♦Bulletin  No.    30,  February,  1890,  pp.  12,  figs.  2.    Influenza.    By 

T.  D.  Hinebauch. 

♦Bulletin  No.     31,  April,  1890,  pp.  22,  figs.  13.    Experiments  with 

small  fruits  and  vegetables.    By  James  Troop 

♦Bulletin  No..   32,  July,  1890,  pp.  22.     (i)  Treatment  of  smut  in 

wheat.  By  J.  C.  Arthur.  (2)  Field  experiments 
with  wheat.  By  W.  C.  Latta.  (3)  A  note  on 
two  inferior  fertilizers.    By  C.  S.  Plumb. 

♦Bulletin  No.     33,  October,  1890,  pp.  23-54,  fig.  i.     Small  truits. 

By  James  Troop.  Entomological  notes.  By  F. 
M.  Webster.  The  absorptive  power  of  soils. 
By  H.  A.  Huston  and  Arthur  Goss. 

♦Bulletin  No.    34,  vol  II,  February,  1891,  pp.  55-80.     (i)   Sugar 

beets.  By  H.  A.  Huston.  (2)  Field  Experi- 
ments with  commercial  fertilizers  and  manure 
on  barley  and  oats.  By  W.  C.  Latta.  (3)  Tests 
of  vegetables.     By  James  Troop. 

♦Bulletin  No.     35,  March,  1891,  pp.  81-108,  figs.  2-4.    Loose  smut 

of  oats.    By  J.  C.  Arthur. 

♦Bulletin  No.     36,  vol.  II,  August,   1891,  pp.   109-138.     (i)Field 

experiments  with  wheat.  (2)  Testing  grain. 
By  W.  C.  Latta.  (3)  Wheat  scab.  By  J.  C. 
Arthur.  (4)  Forms  of  nitrogen  for  wheat.  By 
H.  A.  Huston. 


* 


Bulletin  No.     37,  vol.  II,  December,  1891,  pp.  139-150.    (i)  Stetr 

feeding.  A  comparison  of  cut  with  uncut  clover. 
By  C.  S.  Plumb.  (2)  Composition  and  valua- 
tion of  Indiana  feeding  stuflFs.  By  H.  A. 
Huston. 

♦Bulletin  No.     38,  vol.  Ill,  March,  1892,  pp.  29,  plate  I.     (i) Small 

fruits.  (2)  Treatment  of  powdery  mildew  and 
black  r5t.     (3)  Vegetables.     By  James  Troop. 

♦Bulletin  No.     39,  vol.  Ill,  April,  1892,  pp.  31-62,  plates  II,  III. 

(i)  Field  experiments  with  corn.  By  W.  C. 
Latta.  (2)  Sugar  beets.  By  H.  A.  Huston. 
(3)  Diseases  of  the  sugar  beet  root.  By  J.  C. 
Arthur. 

♦Bulletin  No.     40,  vol.  Ill,  June,  1892,  pp.  63-82,  fig.  i.    The  silo 

and  silage  in  Indiana.    By  C.  S.  Plumb. 
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♦Bulletin  No. 
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41,  vol.   Ill,  August,   1892,  pp.  83-102.      (i) Field 

experiments  with  wheat.  By  W.  C.  Latta.  (2) 
Forms  of  nitrogen  for  wheat.  By  H.  A.  Huston. 

42,  vol.  Ill,  November,  1892,  pp.  103-118,  figs.  4. 

The  potato:  The  relation  of  number  of  eyes 
on  the  seed  tuber  to  the  product.  By  J.  C. 
Arthur. 

43,  vol.  IV,  March,  1893,  pp.  20.     (a)  Field  experi- 

ments with  corn.  By  W.  C.  Latta.  (b)  The 
sugtir  beet  in  Indiana.    By  H.  A.  Huston. 

44,  vol.  IV,  May,  1893,  pp.  21-44,  figs.  4.     Dairy 

experiments.    By  C.  S.  Plumb. 

45,  vol.   IV,   August,   1893,  pp.   45-65.     Field  ex- 

periments with  wheat.  By  W.  C.  Latta.'  Forms 
of  nitrogen  for  wheat.     By  H.  A.  Huston. 

46,  vol.  IV,  September,  1893,  pp.  66-85,  ^S-  I-  (^) 

A  modification  of  Grandeau's  method  for  the 
determination  of  humus.  (2)  Preliminary  in- 
vestigation relating  to  the  determination  of 
"crude  fibre."  By  H.  A.  Huston  and  W.  F. 
McBride. 

47,  vol.   IV,   November,   1893,  pp.  86-101,  figs.   2. 

(i)  Does  it  pay  to  shelter  milch  cows  in  win- 
ter? (2)  Upon  skim  milk  as  a  food  for  calves. 
By  C.  S.  Plumb. 

48,  vol.  V.  January,  1894,  pp.  14.  Experiments 
with  small  fruits.    By  James  Troop. 

49,  vol.  V,  March,  1894,  pp.  15-40,  figs.  3.     Sugar 

beets.    By  H.  A.  Huston. 

50,  vol.  V,  April,   1894,  pp.  41-56.     Field  experi- 

ments with  corn  and  oats.    By  W.  C.  Latta. 

51,  August,  1894,  pp.  57-80.  (i)  Field  experi- 
ments with  wheat.  By  W.  C.  Latta  and  Geo. 
R.  Ives.  (2)  Forms  of  nitrogen  for  wheat. 
By  H.  A.  Huston. 

52,  vol.   V,    November,    1894,   pp,   81-113,   figs,   4, 

plates  IV.  Wild  or  prickly  lettuce.  By  J.  C. 
Arthur. 


♦Supply  exhausted. 
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♦Bulletin  No.     53,  vol.  V,  December,   1894,  pp.    1 15-130,  figs.   7, 

plates  V*  VI.     Horticulture  and  entomology. 
By  James  Troop. 

♦Bulletin  No.     54,  vol.  VI,  February,  1895,  pp.  8,  plates  II,  fig.  I. 

New  chemical  apparatus.    By  H.  A.  Huston. 

♦Bulletin  No.  55.  vol.  VI,  March,  1895,  pp.  9-56,  fig.  I.  Experi- 
ments with  small  fruits.  By  James  Troop.  Ex- 
periments with  com  and  oats.  By  W.  C.  Latta 
and  George  R.  Ives. 

Bulletin  No.  56,  vol.  VI,  August,  1895,  pp.  57-80.  Field  ex- 
periments with  wheat.  By  W.  C.  Latta  and 
S.  P.  Carithers.  Potato  scab  and  its  preven- 
tion.    By  J.  C.  Arthur. 

♦Bulletin  No.     57,  vol.  VI,  Nov-ember,  1895.  pp.  81-100,  figs.  2-6, 

plates    III-IV.     The   improvement   of   unpro- 
ductive black  soil.    By  H.  A.  Huston. 

♦Bulletin  No.     58,  vol.  VII,  February,  1896,  pp.  10.    Hog  cholera 

and    swine    plague    in    Indiana.     By  A.    W. 
Bitting. 

♦Bulletin  No.     59,  vol.  VII,  March,  1896,  pp.  11-40,  plates  VIII, 

figs.  24.     Bacteriosis  of  carnations.     By  J.  C. 
Arthur  and  H.  L.  Bolley. 

♦Bulletin  No.     60,  vol.  VII,  April,  1896,  pp.  41-45,  plates  IX-XIV, 

figs.   25-31.     The   American   persimmon.     By 
James  Troop  and  O.  M.  Hadley. 

♦Bulletin  No.  61,  vol.  VII,  August,  1896,  pp.  55-70.  Field  ex- 
periments with  wheat.  By  W.  C.  Latta  and 
W.  B.  Anderson. 


♦Bulletin  No. 


♦Bulletin  No. 


♦Bulletin  No. 


62,  vol.  VII,  October,  1896,  pp.  71-96,  figs.  32-42. 
The  udder  of  the  cow.     By  C.  S.  Plumb. 

63,  vol.   VII,   December,    1896,   pp.   97-116,   plates 

XV-XVI.    Bovine  tuberculosis  in  Indiana.    By 
A.  W.  Bitting. 

64,  vol.  VIII,  April,  1897,  pp.  16.  Field  experi- 
ments with  corn,  oats  and  forage  plants.  By 
W.  C.  Latta  and  W.  B.  Anderson. 


♦Supply  exhausted. 
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♦Bulletin  No. 

Bulletin  No. 

♦Bulletin  No. 

Bulletin  No. 

♦Bulletin  No. 

♦Bulletin  No. 

♦Bulletin  No. 


Bulletin  No. 


Bulletin  No. 


Bulletin  No. 


♦Bulletin  No. 


♦Bulletin  No. 


Bulletin  No. 


65,  vol.  VIII,  June,  1897,  pp.  17-36,  plates  II.  For- 

malin for  prevention  of  potato  scab.  By  J.  C. 
Arthur. 

66,  vol.  VIII,  October,  1897,  pp.  37-60,  plates  III 

and  IV,  fig.  I.  Indoor  lettuce  culture.  By 
William  Stuart.    Condensed  edition  also,  8  pp. 

67,  vol.  VIII,  December,  1897,  pp.  61-70.    Wheat 

and  com  as  food  for  pigs.  C.  S.  Humb  and 
W.  B.  Anderson. 

68,  vol.  IX,  March,  1898,  pp.  32,  figs.   13.     The 

sugar  beet  in  Indiana.  By  H.  A.  Huston  and 
J.  M.  Barrett. 

69,  vol.  IX,  March,  1898,  pp.  33-40.     Insecticides, 

fungicides  and  spraying.     By  James  Troop. 

70,  vol.  IX,  1898,  pp.  41-52,  figs.  14-16.    The  re- 

lation of  water  supply  to  animal  diseases.    By 

A.  W.  Bitting. 

71,  vol.  IX,  June,  1898,  pp.  53-64.    I.    Com  meal 

and  shorts  as  food  for  pigs.  By  C.  S.  Plumb 
and  W.  B.  Anderson.  II.  Skim-milk  as  food 
for  young  chickens.    By  W.-  B.  Anderson. 

72,  vol.  IX,  August,   1898,  pp.  65-76.     Field  ex- 

periments with  wheat.  By  W.  C.  Latta  and 
W.  B.  Anderson. 

73,  vol.  IX,  October,  1898,  pp.  77-92,  figs.  17-19. 
Tests  of  strawberries,  raspberries,  blackberries, 
grapes.    By  James  Troop. 

74,  vol.  IX,  November,  1898,  pp.  93-100,  figs.  20, 

plates  I- VI.  A  native  white  bedding  plant.  By 
J.  C.  Arthur. 

75,  vol.  X,  January,   1899,  PP-   ^"^o,  fig.   i.     The 

sugar  beet  in  Indiana  in  1898.  By  H.  A.  Hus- 
ton and  A,  H.  Bryan. 

76,  vol.  X,  March,  1899,  pp.  21-28.  Skim  milk  as 
a  food  for  young  growing  chickens.     By  W. 

B.  Anderson. 

Tjy  vol.  X,  March,  1899,  pp.  29-44.  Field  experi- 
ments with  com.  By  W.  C.  Latta  and  W.  B. 
Anderson. 


'Supply  exhausted. 
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♦Bulletin  No. 
Bulletin  No. 

! 

I 

Bulletin  No. 
Bulletin  No. 

Bulletin  No. 

Bulletin  No. 
Bulletin  No. 

Bulletin  No. 
Bulletin  No. 

Bulletin  No. 
Bulletin  No. 

Bulletin  No. 

Bulletin  No. 

Bulletin  No. 
Bulletin  No. 


78,  vol.  X,  May,  1899,  pp.  45-52,  figs.  2-4.     The 

San  Jose  and  otilier  scale  insects,  and  the  In- 
diana nursery  inspection  law.    By  James  Troop. 

79,  vol.  X,  June,  1899,  pp.  53-62.     Roots  as  food 

for  pigs.    By  C.  S.  Plumb  and  H.  E.  Van  Nor- 
man. 

80,  vol.  X,  September,  1899,  pp.  63-76,  figs.  5-12. 

Sheep  scab.    By  A.  W.  Bitting. 

81,  vol.  X,  December,  1889,  pp.  77-92.    Field  tests 

with  fertilizers  on  heavy  clay  lands.     By  H. 
A.  Huston. 

82,  vol.  X,  March,   1900,  pp.  93-106.     Roots  and 

other  succulent   foods  for  swine.     By  C.   S. 
Plumb. 

« 

83,  vol.  X,  August,   1900,  pp.   107- 1 14.     Test  of 

small  fruits.    By  James  Troop. 

84,  vol.   X,   September,   1900,  pp.   1 15-142,  plates 

III,  graphic  charts  HI.    Growing  lettuce  with 
chemical  fertilizers.     By  William   Stuart. 

85,  vol.  X,  October,  1900,  pp.  143-150.     Chrysan- 

themum rust.    By  J.  C.  Arthur. 

86,  vol.  X,  December,  1900,  pp.  151-158.    On  the 

amount  of  water  in  slop  fed  fattening  pigs.    By 
C.  S.  Plumb  and  H.  E.  Van  Norman. 

87,  vol.  XI,  March,  1901,  pp.  1-26.     Formalin  as 

a  preventive  of  oat  smut.    By  William  Stuart. 

88,  vol.  XI,  March,  1901,  pp.  27-38.     Systems  of 

cropping  with   and  without   fertilization.     By 
W.  C.  Latta  and  J.  H.  Skinner. 

89,  vol.  XI,  July,  1901,  pp.  39-69.    The  production 

and  delivery  of  milk  in  cities.    By  A.  W.  Bit- 
ting. 

90,  vol.   XI,  October;  1901,  pp.   70-82.     Tankage 

as  a  food  for  pigs.    By  C.  S.  Plumb  and  H.  E. 
Van  Norman. 

91,  vol.   XI,   January,    1902,   pp.   83-106,   fig.   2-5. 
The  modem  silo.     By  C.  S.  Plumb. 

92,  vol.   XI,  April,   1902,  pp.    101-116.     Fertilizer 

tests  on  tomatoes.     By  H.  A.  Huston. 


'Supply  exhausted. 
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Bulletin  No. 


Bulletin  No. 


Bulletin  No. 


♦Bulletin  No. 


Bulletin  No. 

Bulletin  No. 

Bulletin  No. 
♦Bulletin  No. 


Bulletin  No. 

Bulletin  No. 
Bulletin  No. 

♦Bulletin  No. 

♦Bulletin  No. 

♦Bulletin  No. 


93,  vol.  XI,  June,   1902,  pp.   1 17-123.     The  influ- 

ence  of  condimental   stock   food  in   fattening 
swine.    By  C.  S.  Plumb. 

94,  vol.  XII,  February,  1903,  pp.  1-88,  illustra- 
tions 15.  Diseases  of  sheep.  By  A.  W.  Bitting 
and  R.  A.  Craig. 

95,  vol.  XII,  March,   1903,  pp.   1-31,  plates  I-IV, 

figs.   1-5.     The  improvement  of  unproductive 
black  soils.    By  H.  A.  Huston. 

96,  vol.  XII,  July,  1903,  pp.  1-36,  figs.  1-8.  The 
care  of  milk  and  butter  making  on  the  farm. 
By  H.  E.  VanNorman. 

97,  vol.  XII,  October,  1903,  pp.  37-42.  On  the 
value  of  distillery  dried  grains  as  a  food  for 
work  horses.    By  C.  S.  Plumb. 

98,  Vol.  XII,  January,  1904,  pp.  43-56,  fig.  i,  plates 

I-VI.      Three    edible    toadstools.      By    J.    C. 
Arthur. 

99,  vol.   XII,  March,    1904,   pp.   57-68.     Tests  of 

small  fruits.     By  James  Troop. 

100,  vol.  XII,  September  1904,  pp.  69-204,  illus- 
trations 23.  Diseases  of  swine.  By  R.  A.  Craig 
and  A.  W.  Bitting. 

loi,  vol.  XII,  February,  1905,  pp.  205-219.  Alfalfa 
in  Indiana.  By  A.  T.  Wiancko  and  M.  L. 
Fisher. 

102,  vol.  XII,  March,  1905,  pp.  220-254,  illustra- 
tions 8.  Apple  growing  in  Indiana.  By  J.  Troop. 

103,  vol.    XII,   March,    1905,   pp.    255-264.     Rapid 

method  of  removing  smut  from  seed  oats.    By 
J.  C.  Arthur. 

104,  vol.  XII,  March,  1905,  pp.  265-274,  illustra- 
tions 2.  A  simple  alkali  test  for  ripeness  ot 
cream.     Kv  H.  E.  VanNorman. 

105,  vol.  XII,  March,  1905,  pp.  275-322,  illustra- 
tions 14.  Corn  improvement  in  Indiana.  By 
A.  T.  Wiancko. 

106,  vol.  XII,  May,  1905,  pp.  52,  maps  i.  Com- 
mercial fertilizers.  By  Arthur  Goss  and  W.  J. 
Jones,  Jr. 
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Bulletin  No.  107,  vol.  XIII,  July,   1905,  pp.  12.     Agriculture  at 

Purdue  University.     By  Pres.  W.  E.  Stone. 

Bulletin  No.  108,  vol.  XIII,  July,   1905,  pp.    13-32,   illustrations 

4.  Soy  beans,  middlings  and  tankage,  as  sup- 
plemental feeds  in  pork  production.  By  J.  H. 
Skinner. 

Bulletin  No.  109,  vol.  XIII,  November,  1905,  pp.  33-76,  illustra- 
tions 28.  Examinations  of  horses  for  sound- 
ness.   By  A.  W.  Bitting  and  G.  H.  Roberts. 

♦Bulletin  No.  no,  vol.  XIII,  January,   1906,  pp.  77-120,  illustra- 

trations  15.  Corn  improvement.  By  A.  T. 
Wiancko. 

Bulletin  No.  in,  vol.  XIII,  March,  1906,  pp.   121-134.     Indiana 

plant  diseases  in  1905.    By  Frank  D.  Kern. 

Bulletin  No.  112,  vol.   XIII,  April,    1906,  pp.    135-208,  maps   i. 

Commercial  fertilizers.  By  Arthur  Goss  and 
W.  J.  Jones,  Jr. 

Bulletin  No.  113,  vol.  XIII,  June,  1906,  pp.  208-288,  illustra- 
tions 20.  Characteristics  of  some  of  the  con- 
tagious and  infectious  stock  diseases.  By  A. 
W.  Bitting  and  G.  H.  Roberts. 

Bulletin  No.  114,  vol.  XIII,  August,  1906,  pp.  289-308,  illustra- 
tions I.  Winter  wheat.  By  A.  T.  Wiancko  and 
M.  L.  Fisher. 

Bulletin  No.  115,  vol.  XIII,  December,  1906,  pp.  309-337,  illus- 
trations 7.  Steer  feeding.  By  J.  H.  Skinner 
and  W.  A.  Cochel. 

Bulletin  No.  116,  vol.  XIII,  December,  1906,  pp.  338-364,  illus- 
trations II.  The  hand  separator  and  the  grav- 
ity systems  of  creaming.    By  O.  F.  Hunziker. 

Bulletin  No.  117,  vol.  XIII,  February,  1907,  pp.  365-394,  maps  i. 

Results  of  co-operative  tests  of  varieties  of 
corn,  wheat,  oats,  soy  beans  and  cow  peas.  By 
A.  T.  Wiancko. 

Bulletin  No.  118,  vol.  XIII,  March,  1907,  pp.  395-423,  illustra- 
tions 14.  How  to  control  the  San  Jose  scale 
and  other  orchard  pests.  By  James  Troop  and 
C.   G.   Woodbury. 


♦Supply  exhausted. 


so 

Bulletin  No.  119,  vol.  XIII,  March,  1907,  pp.  424-436,  illustra 

tions  I.     Indiana  plant  diseases  in  1906.     By 
Prank  D.  Kern. 

Bulletin  No.  120,  vol.  XIII,  March,  1907,  pp.  437-460,  illustra- 
tions 7.  Soy  beans,  cow  peas  and  other  forage 
crops.    By  A.  T.  Wiancko  and  M.  L.  Fisher. 

BuUtetin  No.  121,  vol.   XIII,  May,   1907,  pp.  461-538,  maps   i. 

Commercial  fertilizers.     By  W.  J.  Jones,  Jr. 
and  O.  C.  Haworth. 

Bulletin  No.  122,  vol.  XIII,  June,  1907,  pp.  539-554.    Alfalfa  in 

Indiana.    By  A.  T.  Wiancko. 


Circulars. 


No.  I.  October,  1906,  pp.i-13,  illustrations  2.  Hints  on 
preparing  for  and  holding  local  corn  shows.  By  A.  T.  Wiancko 
and  M.  L.  Fisher. 

No.  2.  November,  1906,  pp.  1-14,  illustrations  10.  The 
selection,  preservation  and  preparation  of  seed  com.  By  A.  T. 
Wiancko  and  G.  I.  Christie. 

No.  3.  December,  1906,  pp.  i-io.  Corn  stalk  disease.  By 
R.  A.  Craig. 

No.  4.  January,  1907,  pp.  i-io,  illustrations  5.  The  Experi- 
ment Station  building.    By  Arthur  Goss. 

No.  5.  December,  1906,  pp.  1-4.  Report  of  experimental 
work  on  the  Randolph  county  farm.    By  G.  I.  Christie. 

No.  6.  April,  1907,  pp.  i-io.  The  feeding  stuff  control  law. 
By  Arthur  Goss  and  W.  J.  Jones,  Jr. 

No.  7.  April,  1907,  pp.  I -14.  Additional  information  con- 
cerning the  feeding  stuff  control  law.  By  Arthur  Goss  and  W.  J. 
Jones,  Jr. 

No.  8.  October,  1907,  pp.  1-8.  Beef  production.  I.  Pur- 
chasing feeders.    By  J.  H.  Skinner  and  W.  A.  Cochel. 

No.  9.  November,  1907,  pp.  i-ii,  illustrations  6.  Commer- 
cial fruit  growing.    By  James  Troop  and  C.  G.  Woodbury. 

No.  10.  November,  1907,  pp.  1-16,  illustrations  3.  The  use 
of  fertilizers  on  southern  Indiana  soils.    By  Arthur  Goss. 

No.  II.  December,  1907,  pp.  1-8,  illustrations  4.  Milk  pro- 
duction.    I.  Herd  improvement.    By  Herbert  A.  Hopper. 
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FINANCIAL    STATEMENT. 


.   Treasurer's  Report. 

Receipts  for  Experiment  Station  Funds: 

Balance  from  Miscellaneous  fund,  June  30,  1906 $  2,079.74 

From  United  States  Treasurer  for  year  ending  June 

30,  1907,  Hatch  fund 15,000 .00 

From  United  States  Treasurer  for  year  ending  June 

30,  1907,  Adams  fund 7,000.00 

From  State  Treasurer,  for  year  ending  Sept.  30,  1907. .  22,916.67 
From  Miscellaneous  receipts,  for  year  ending  June  30, 

1907 33,071 .91 

Total  $70,068.32 

James  M.  Fowler, 

Treasurer  Board  of  Trustees. 


Secretary's  Report. 
Crovemment  Hatch  Fund,  for  the  Year  Ending  June  30,  1907. 


Dr. 


Cr. 


Received  from  U.  S.  Treasurer 
Salaries        ----- 

Labor      -        

Publications  -        -        -        _ 

Postage  and  stationery 
Freight  and  express      -        -        - 
Heat,  light,  water  and  power  - 
Chemical  supplies  -        -        - 

Seeds,  plants  and  sundry  supplies    - 
Fertilizers     ----- 
Feeding  stuffs  -        -        -        - 

Library         ----- 
Tools,  implements  and  machinery    - 
Furniture  and  fixtures      -        -        - 
Scientific  apparatus      -        -        - 
Live  stock        ----- 
Traveling  expenses      -.        -        - 
Contingent  expenses         -        -        - 
Buildm^s  and  repairs  -         -         - 
Total         -        -        .        -        - 


$1 5,000 .  00 


$ 


8,675.44 
2,207 .  30 

1,546.02 

485.35 
86.81 

60.27 

96.55 
463 . 28 

.00 

.00 

214.68 

158. .S9 
47.20 

166.50 
.00 

548.66 
.00 

243'- 35 
|$i  5,000.  oo|$i  5,000. 00 
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Government  Adams  Fund,  for  the  Year 


Ending  June  30,  1907. 


Dr. 


Received  from  U.  S.  Treasurer    - 
Salaries  -        -        _        - 

Labor  

Publications     -        -        -        - 
Postage  and  stationery 
Freight  and  express 
Heat,  light,  water  and  power 
Chemical  supplies    -        -        - 
Seeds,  plants  and  sundry  supplies 
Fertilizers        -        .        -        _ 
Feeding  stuffs      -        -        -        - 
Library    ----- 
Tools,  implements  and  machinery 
Furniture  and  fixtures 
Scientific  apparatus      -        -        - 
Live  stock        -        -        -        - 
Traveling  expenses      -        -        - 
Contingent  expenses 
Buildings  and  repairs   -        -        - 

Total         '        -        -        -   '~ 


2,938.19 

38.75 
.00 

.38 
6.69 

1 ,286 .  24 

203.33 
.00 

5.0a 

502.58 

47.40 

.00 

1,468.14 

234.50 

251.00 

.00 

17^.80 

$  7,000. oo|$  7,000.00 


S3 

State  Agricultural  Experiment  Fund  for  the  Year  Ending 

September  30,  1907.* 


Dr. 


Cr. 


Rec'd  from  the  State  Treasurer. . 

General 

Salaries    

Labor  

Publications    

Postage,  stationery  and  printing. 

Freight,  express  and  drayage 

Chemical  supplies   

Seeds,  plants  and  sundry  supplies 

Feeding  stuffs   

Library    

Tools,  implements  and  machinery 

Furniture  and  fixtures  

Scientific  apparatus 

Live  stock 

Traveling  expenses 

Contingent  expenses 

Buildings  and  repairs    

Fertilizers    

Exhibit  State  Fair   

Live  Stock  Feeding 

Salaries    

Labor  

Postage,  stationery  .and  printing.  . 

Freight  and  express  

Seeds,  plants  and  sundry  supplies 

Feeding  stuffs   

Tools,  implements  and  machinery 

Furniture  and  fixtures 

Live  stock 

Traveling  expenses  

Contingent  expenses 

Buildings  and  repairs  

Chemical  supplies   


$22,916.67 


$2,561.45 

159-99 

1,323.47 
904.12 

141. 64I 

121.30I 

415-60 

.00 

453-27 

330-04 

514.95 
56.50 

1,440.15 
492.86 

10.47 

3.50 

31.56 

205.81 


$1,155.29 
88.85 

25.50 

344.31 

319-24 

1,150.69 

18.25 

.00 

1,036.05 

360.01 

5-15 

77.04 

2.95 


$  9,166.68 


Carried   forward    |$22,9i6.67| 


$  4,583.33 
l$i3,7So.oi 


♦As  the  end  of  the  State  fiscal  year  was  changed  from  October  31  to 
September  30,  this  report  covers  but  eleven  months. 
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State  Agricultural  Experiment  Fund  for  the  Year  Ending 

September  30,  1907. — Continued. 


Dr. 


Cr. 


Brought  forward 


Dairy  Interests 

Salaries 

I^abor    ' 

Postage  and  Stationery 

Freight  and  express 

Chemical  supplies   

Seeds,  plants  and  sundry  supplies 

Furniture  and  fixtures    

Scientific  apparatus    

Traveling  expenses 

Contingent  expenses 

Buildings  and  repairs 

Tools  and  machinery  

Publications 


Crop  and  Soil  Improvement 

Salaries 

Labor    

Postage,  stationery  and  printing 

Freight  and  express   

Chemical  supplies   

Seeds,  plants  and  sundry  supplies 
Tools,  implements  and  machinery 

Furniture  and  fixtures 

Scientific  apparatus    

Traveling  expenses 

Contingent  expenses 

Buildings  and  repairs 

Fertilizers 

Exhibit  State  Fair 

Publications   

Library   


$22,916.67 


$1,833-31 
61.45 

181.23 

156.54 
84.24 

575.66 

206.30 

164.60 

1,050.99 

18.81 

4.70 

81.00 

164.50 


$1,370.77 
526.71 

112. 91 

371.12 

4.25 
696.42 

5.00 

40.75 
.00 

993-35 
16.26 

19.87 

165.00 

154.16 

99-76 
7.00 


$13,750.01 


$  4,583-33 


$  4,583 .  33 


Total    |$22,9i6.67l 


I  $22,916. 67 
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Miscellaneous  Fund,  for  the  Year  Ending  June  30,  1907. 
(Derived  from  farm  sales,  fertilizer  inspection  fees,  etc. ) 


"      "                                                             • 

Dr. 

Cr. 

Balance  June  30,  1906          _        -        . 

$2,079.74 

Total  receipts  for  year     -        -        -         - 

23,071.91 

Salaries         ------ 

$  7,699  61 

Labor      ------- 

1,931 -5^ 

Publications          ----- 

1,251.70 

Postage            ------ 

117.62 

Stationery  and  printing        -        -        - 

2,041.6.; 

Freight  and  express        -        -        -        . 

13965 

Heat,  light,  water  and  power 

974.54 

Chemical  supplies    ----- 

526.01 

Seeds,  plants  and  sundry  supplies 

774.41 

Fertilizers         -        -        -        -      .  - 

•50 

Feeding  stuffs      ----- 

860.91 

Library             -.---. 

1.50 

Tools,  implements  and  machinery 

2 .  44 

Furniture  and  fixtures      -        -        -        - 

199.20 

Scientific  apparatus      -        -        -        - 

85.20 

Live  stock        ------ 

2,831.25 

Traveling  expenses      -        -        -        - 

1,529.24 

Contingent  expenses        _        -        -        - 

164.00 

Buildings  and  repairs 

5.80 

Balance            --_-__ 

4,014.75 
$25,151.65 

Total     ------ 

$25,151.65 

56 

Summary  of  Total  Receipts  and  Expenditures 

of  the  Station. 

Hatch,  Adams  and  Miscellaneous  Funds  for  the  Year  Ending 
June  30,  1907;  State  Agricultural  Experiment  Flmd  for  the  Year 
Ending  Sept.  30,  1907. 


Dr. 

Cr. 

Balance  from  year  previous 

$  2,079.74 

Rec'd  from  U.  S.  Gov.  Hatch  fund    - 

15,000 

.00 

Rec'd  from  U.  S.  Gov.  Adams  fund 

7,000 

.00 

Rec'd  from  State  Agricultural  Experiment 

fund       ------ 

22,916.67 

Other  receipts,  Miscellaneous  fund 

23,071 

.91 

Salaries         ------ 

$26,234.06 

Labor      ------- 

5,014.63 

Publications          ----- 

4,385.4s 

Postage  and  stationery     -        -         -         - 

3,868.76 

Freight  and  express    -        -        -        - 

1,246.76 

Heat,  light,  water  and  power 

1,034.81 

Chemical  supplies         -        -        -        - 

2,121.54 

Seeds,  plants  and  sundry  supplies     - 

3,447. 9-^ 

Fertilizers     ------ 

197.06 

Feeding  stuffs          ----- 

2,016.60 

Library         -        -        ^        -        -        - 

1,17903 

Tools,  implements  and  machinery  •  - 

642.72 

Furniture  and  fixtures          _        _        . 

1,008.40 

Scientific  apparatus          .        -        _        - 

1,940.94 

Live  stock            -        _        _        .        _ 

5,541.95 

Traveling  expenses          .        -        .        - 

5,226.11 

Contingent  expenses    -        -         -        - 

214.78 

Buildings  and  repairs      -        -        -        - 

372 . 06 

Exhibit  State  Fair      -        -        -        - 

359.97 

Balance            __._-- 

$70,068 . 

4,014.7s 

Total 

32 

$70,068 .  32 

The  foregoing  is  a  correct  statement  of  expenditures  from  the 
the  Hatch,  Adams  and  Miscellaneous  funds  for  the  year  ending 
June  30,  1907,  and  from  the  State  Agricultural  Experiment  Fund 
for  the  year  ending  Sept.  30,  1907. 

Edward  A.  Ellsworth, 

Secretary  Board  of  Trustees, 


J 


